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Blood Testing Apparatus 


Cut shows the Van Slyke Apparatus No. 14782 for the 
determination of CO,, CO, O, and other gases in 
blood and other solutions. Price, $14.00. 


This apparatus is supplied also, if desired, mounted with shaking 
attachment for operation by motor, price including motor for 110 
Volts, $60.75. 


We are headquarters for the Van Slyke Apparatus for the gaso- 
metric determination of aliphatic amino groups. 


Write for details, especially of the new Constant Volume form of 
this apparatus. 


Our biology catalog gives information in regard to the above, as 
well as Haemacytometers, Haemometers, Colorimeters and Hydro- 
gen-ion Comparators. 


Special bulletins describing our line of regular Conductivity and Hydrogen-ion 
Apparatus will be sent on request. 


Full details of any of the above, also of other forms of Biological and Chemical 
Laboratory Apparatus, will gladly be furnished. 


In writing, give full details of your requirements. 


EIMER & AMEND 


Established 1851, Incorporated 1897 


Headquarters for LABORATORY APPARATUS and CHEMICAL REAGENTS 


NEW YORK, N. Y. 
Third Ave., 18th to 19th St. 
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CARNEGIE INSTITUTION 
OF WASHINGTON 
Year Book No. 24 for the year 1925. Octavo, 
448 pp., SOAR. BGS. diacade ess scks $1.00 
The Year Book contains the report of the Pres- 
ident, and reports on investigations of the De- 
partments of Embryology, Genetics, Historical 

Research, Meridian Astrometry, Terrestrial Mag- 

netism, as of the Geophysical Laboratory, Mt. 

Wilson Observatory, Laboratory for Plant Physi- 

ology, Nutrition Laboratory, and Tortugas Lab- 

oratory. In addition, there are reports of other 
studies in Archaeology, Biology, Botany, Chem- 
istry, Ecology, History of Science, Nutrition, 

Palaeography, Palaeontology, Physics, Seismol- 

ogy. 

369. Carpenter, Thorne M. Human Metabo- 
lism with Enemata of Alcohol, Dextrose 
and Levulose. Octavo, iii-198 pp., te 

2.25 

175, vol. V. (Researches of the Department of 
Terrestrial Magnetism.) Ocean Magnetic 
and Electric Observations, 1915-1921. 
Magnetic Results. By J. P. Ault. 
Atmospheric-Electric Results. By J. P. Ault and 

S. J. Mauchly. 

The Hudson Bay Expedition, 1914. By W. J. 
Peters. 

Navigation of Aircraft by Astronomical Meth- 
ods. By J. P. Ault. 

The Compass-Variometer. By L. A. Bauer, W. J. 
Peters, and J. A. Fleming. 

The Sunspot Variation and the Annual Variation 
of Atmospheric Electricity with Special Refer- 
ence to the Carnegie Observations, 1915-1921. 
By L. A. Bauer. 

Studies in Atmospheric Electricity based on Ob- 

servations Made Aboard the Carnegie, 1915-1921. 
By 8. J. Mauchly. 

The following books have gone, or are about to go, 
to press and will be issued either in February 
or March of the present year (prices later): 

299. Burnett, E. C. Letters of Members of the 
Continental Congress. Octavo. Vol. III: 
January 1 to December 31, 1778. 

344. Papers from the Department of Marine 
Biology of the Carnegie Institution of 
Washington. Vol. XXIII. 

345. Schaeffer, Asa A. Taxonomy of the Ame- 
bas with Descriptions of Thirty-nine New 
Marine and Freshwater Species. Quarto. 

362. Contributions to Embryology, Nos. 85 to 
89, Vol. XVII. Quarto. 

Bartelmez, George W., and H. M. Evans.—Devel- 
opment of the Human Embryo during the Pe- 
riod of Somite Formation, including Embryos 
with 2 to 16 Parts of Somites. 

Wilson, Karl M.—Origin and Development of the 
Rete Ovarii and the Rete Testis in the Human 
Embryo. 

Weed, Lewis H., and Orthello R. Langworthy.— 
Physiological Study of Cortical Motor Areas in 
Young Kittens and in Adult Cats. 

Andersen, Dorothy H.—Lymphatics and Blood- 
Vessels of the Ovary of the Sow. 

Langworthy, Orthello R.—Relation of Onset of 
Decerebrate Rigidity to the Time of Myeliniza- 
tion of Tracts in the Brain-Stem and Spinal 
Cord of Young Animals. 

371. Bassett, John Spencer. Correspondence 
of Andrew Jackson. Octavo. Vol. I. 

372. Bell, Herbert C., David W. Parker, and 
others. Guide to British West Indian Ar- 
chive Materials in London and in the 
Islands, for the History of the United 
States. Octavo. 

373. MacDougal, D. T. The Hydrostatic Sys- 
tem of Trees. Octavo. 


Address all communications to: 


CARNEGIE INSTITUTION OF WASHINGTON 


WASHINGTON, D. C. 
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The Motion and the 
Distribution of the 


STARS 


Lectures delivered at the 
University of California, 1924 
By 
Carl Wilhelm Ludwig Charlier 
University of Lund, Sweden 
$i 6 


This memoir presents in a condensed 
form the methods and results of Charlier’s 
researches on Stellar Statistics. The tables 
and diagrams illustrate in a new and con- 
cise form our present knowledge of the 
motion and the distribution of the stars. 


127 quarto pages, 1 plate, 7 diagrams, 
15 tables. Paper, postpaid, $3.25 


3 6 


University of California Press 
Berkeley, California 









































OPEN COURT BOOKS 


CALCULUS OF VARIATIONS, by Gilbert 
Ames Bliss, University of Chicago. 
Price, $2.00 
The first of a series of Mathematical Mono- 
graphs established for the purpose of encour- 
aging original research in mathematical sci- 
ences. 


FUNCTIONS OF A COMPLEX VARIABLE, 
by David Raymond Curtiss, Northwestern 
University. Price, $2.00 
The second Carus Mathematical Monograph. 

Will be ready soon. 


SUBSTANCE AND FUNCTION, by Ernst 
Cassirer. Authorized translation by W. Cur- 
tis Swabey and Marie Collins Swabey. 

Price, $3-75 

“One of the profoundest books on the rela- 
tivity of knowledge in its bearing on mathe- 
matical and physical speculation.”—“ Boston 

Transcript.” 


EVOLUTIONARY NATURALISM, by Roy 

Wood Sellars, Ph.D., University of Michigan. 

Price, $2.50 

“The aim of the present investigation is to 

work out in a systematic fashion the possibility 
of an adequate naturalism.” 


Send for complete catalog 


THE OPEN COURT PUBLISHING COMPANY 
122 S. Michigan Ave. Chicago, Illinois 
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ISOLATION OR COOPERATION IN 
RESEARCH! 


THE phrase cooperation and coordination has be- 
come a familiar slogan in a number of fields of 
human activity. It is the slogan of an organization 
of scientific men with which I am connected. But 
not all scientifie men accept it as a desirable slogan. 
Some scientific men think cooperation and coordina- 
tion in science not only not desirable things to pro- 
mote, but positively undesirable things to attempt 
to bring about. Part of this difference of opinion 
exists because there is no unanimity of understand- 
ing of what is meant by cooperation and coordina- 
tion. But part of it exists because there is an honest 
disagreement as to the relative value of scientific 
men working as isolated individuals or as groups of 
individuals with a more or less well-defined program 
of work to be achieved. 

Cooperation and coordination imply a certain de- 
gree of organization, and this word also brings its 
uncomfortable reactions. While scientific men will 
agree that organization is a good thing in business 
and industry, in factory production and in market- 
ing, in carrying on war and managing a fleet, some 
of them do not at all like the word organization 
used in connection with science. They say that or- 
ganization is out of place in science. They say that 
science, like music and art, ought not to be, and 
can not successfully be, organized. They ask if 
Copernicus, Galtieo, Faraday, Darwin and Einstein 
could have been “organized.” Iam sure the answer 
is that they could not. Which is not at all to say, 
however, that much scientific work can not be ad- 
vantageously organized, nor many scientific workers 
much aided by cooperating and coordinating mea- 
sures. Even the Darwins ean be helped by organ- 
ized measures to remove material obstacles from 
their path; measures to relieve them of all distract- 
ing and wasteful exertions so that all their time and 
energy can be concentrated on their great adven- 
tures. 

There are about six thousand professional working 
biologists in this country. But how many are Dar- 
wins? There are about seven hundred fellows and 
members of this society, but how many Hagens, 
Harrises, Walshs and Fitchs are there among us? 
That is to ask, how many of us scientific men are 


1 Annual public address before the Entomological So- 
ciety of America, December 30, 1925, Kansas City, Mis- 
souri. 
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geniuses; almost all geniuses are absolute individual- 
ists, not cooperators and certainly not subject to 
coordinating organization. There are some extreme 
individualists, too, who are not geniuses. Their 
temperament and abilities are such that they can 
not work in team. These, too, are not to be or- 
ganized. 

But most of us are not geniuses. We are not 
likely to make an epochal discovery nor to produce 
an epoch-making idea. We are able, however, to 
do a lot of sound, useful, scientific work both in 
fundamental science and in its applications. We 
are just capable, industrious, well-trained workers 
with more or less pronounced gregarious instincts, 
socially minded, able and willing to play and work 
together. Our gregarious instincts reveal them- 
selves in the establishing and occasional meeting 
of such societies as this one that is meeting to-night. 

But these societies do not get formed simply be- 
cause of our liking to come together socially. There 
is always in connection with them a conviction that 
by this association we may be and really are enabled 
to promote and achieve some undertaking of com- 
mon interest and worth to all of us. We most of us 
believe at least in this form of cooperation in science. 

For example, there has been organized compara- 
tively recently a Union of American Biological So- 
cieties, resulting in a federation of about fifteen 
societies variously primarily interested in zoology, 
botany, physiology, ecology, and so on. The union 
is a federation, not an amalgamation, of the socie- 
ties, and each one retains its individual integrity. 

Now the especial reason-of-being of this federat- 
ing action was that a certain important need com- 
mon to all biologists had grown more and more 
obvious and there seemed to offer an opportunity, 
needing only firm seizing and strong backing, to 
get this need met. The strong backing required was 
a united pressure from all biologists of the country, 
which could best be exercised by setting up a fed- 
eration of all the important biological societies. As 
a result of the endeavors of the union, strongly sup- 
ported by the National Research Council, a subven- 
tion of $350,000, to be expended over a period of 
ten years, has been obtained from the Rockefeller 
Foundation, which makes possible the establishment 
and maintenance of a much-needed comprehensive 
journal of biological abstracts. The editors of this 
journal, already at work, expect to be able to pro- 
duce and publish abstracts of every important biologi- 
eal article published in every important periodical 
in the world which publishes biological papers. 

The union having accomplished this by cooperative 
endeavor—not only by virtue of cooperation among 
its member societies but by virtue of cooperation 
with another major scientific organization—is now 
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in the way of making further efforts to help mog 
another prime need of the working biologists of th, 
country, namely, the need for increased opportunitie; 
for the satisfactory publication of original papers, 
This will require still larger financial support thay 
that necessary for the preparation and publicatioy 
of biological abstracts, but the great philanthropic 
foundations are inclined to count the need mor 
than the amount of money involved. They are jp. 
clined to be generous to those who can show a rea] 
need, and especially are they inclined to be generoys 
to more or less well-organized groups of men ready 
to attempt to achieve a common goal by united effort, 

But the formation or existence of scientific sogie. 
ties do not bring up the real moot point suggested 
by the phrase “cooperation in science.” The setting 
up of societies made up of cooperating individuals 
and of unions made up of cooperating societies ex. 
cites no special debate. Their utility and desirability 


are rather taken for granted. Experience has demon. - 


strated to all of us their advantage. What does in. 
vite discussion is the bringing together of a group 
of scientific men to undertake investigation in con- 
formity with a coordinated plan. This involves the 
statement of a major problem needing solution, its 
analysis into specific parts and an organized dis- 
tribution, by mutual agreement, of these parts to 
individual workers, or small groups of workers, 
whose work, when accomplished, shall all be brought 
together and made known for the general benefit 
that this contribution to scientifie knowledge may 
effect. This kind of cooperation and coordination, 
or in one word, organization, in science, is what 
excites a certain criticism—fortunately ever grovw- 
ing less in sharpness and amount. 

This criticism proceeds, I think, not from any con- 
viction, growing out of the observation of the scien- 
tifie work accomplished in this cooperative manner, 
either of faulty work or harm to the workers, but 
from a rather widely accepted assumption that most 
of the great advances in scientific knowledge and 
theory have come from men working alone. It 1s 
true that most of the epoch-making events in the 
history of scientific advance are associated with the 
names of single individuals. But I have certain ob- 
servations to make in connection with this matter. 

First, I wish to suggest that a careful examina- 
tion of the history of these epochal events will re 
veal that in most cases the coming about of these 
events has not been due alone to the individuals 
whose names are so familiar in connection with them, 
but to a rather sudden crystallization around them 
of a solution to which many men and minds have 
made their separate contributions. Of course, this 
crystallization has often come about at the particu- 
lar time and place at which it did because of the 
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nerior understanding, by the final contributor, of 
» significance of the many facts gradually made 
own from many sources. And because of this 
perior capacity for seeing significance and for gen- 
plizing, the so-called discoverer should have the 
cial credit so widely conceded to him. It is un- 
ubtedly true that many an important advance in 
‘onee has had to wait for its realization for the 
ming of the special individual whose personal con- 
‘butions have been so invaluable. But how much 
ork of how many other men, lesser men, we may 
ll them, have gone to making possible the culminat- 
g discovery ? And how much could this special 
dividual have been helped, and the discovery often 
vn speeded up, if he had had the planned coopera- 
e assistance of other workers, to save him time 
nd energy ? 

And this brings me to my second observation re- 
arding the dependence of the epoch-making event 
» the individual. The individual in this case is 
sually a genius. His is a super-brain driven to 
yntinuous work and ecogitation by an innate force 
hat needs little extraneous encouragement or aid. 
nd his brain works constructively; it sees signifi- 
ance; it puts facts together; it generalizes. But 
he genius is a rare bird. If we look back over the 
istory of science we are able to count a respectable 
ptal number of scientific geniuses. But this history 
overs many hundred years. How many scientific 
eniuses can yon list of any single century? How 
hany exist at any one time? How many exist to- 
ay? I have already asked that question earlier in 
his discussion and suggested the answer. You will 
| agree with that answer. 

But does the advance of entomological science de- 
end solely on entomological geniuses? Are we who 
re deeply interested in this advance and ready to 
0 our little part to help it along, to sit idle while 
e wait for the rare bird to wing his way over the 
orizon? Let us not be too modest. The seven hun- 
red of us enrolled in this society mean something 
or entomology. Let us mean as much as we can. 
Ve can all do something, and we can do more if we 
elp each other, if we plan together and work to- 
ether along lines and by methods which recommend 
hemselves by united counsel. 

Herbert Hoover, in a recent important address 
before a body of master engineers in which he made 
stirring plea for the advancement of fundamental 
centific research in this country said: “The time 
gone by when we can depend very much upon 
consequential discovery or invention being made by 
he genius in the garret. A host of men, great equip- 
nent, long patient scientific experiment to build up 
he structure of knowledge, not stone by stone, but 
rain by grain, are to-day the fundamental source 
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of invention and discovery.” But Mr. Hoover does 
not want the genius to be overlooked. He wants 
him to be helped with equipment, assistants and time 
to the fullest extent needed or desired by him. There 
is needed a certain organization of our scientific re- 
sources even to do this. But Mr. Hoover urges us 
not to depend on the genius alone. Let the lesser 
men, lesser as compared with the geniuses, but men 
intelligent, well-trained, industrious, devoted and 
eager—and that means most of us—do their best. 
Let them help each other by willing cooperation; let 
them put their heads together and plan and coordi- 
nate and organize their attacks on major problems, 
so that time and energy will be saved by avoidance 
of repetition, overlapping, undirected effort; in a 
word, by avoidance of physical and intellectual waste. 
Let us work individually at special parts of a major 
problem—but collectively in our attack on the whole 
problem. 

Here is a little example chosen from among the 
various projects taken up by the Research Council. 
At the suggestion of some men especially interested 
in the problem of the biological relations of insects 
to flowers there was appointed, by the counceil’s divi- 
sion of biology, a special committee under the chair- 
manship of Dr. Frank E. Lutz, of the American 
Museum of Natural History, to plan and carry 
through some coordinated work on insect visits to 
flowers with particular attention to the distinction 
between “ultra-violet flowers” and others. 

As you all know, of course, much work has been 
done on the relation of flower colors and patterns 
to inseet visits, but little of this work has taken into 
account the possible large importance of a possible 
recognition by insects of colors, if one may so call 
them, lying outside the solar spectrum visible to us. 

The work as planned required the cooperation of 
entomologists, botanists and physicists. To support 
the work, that is, provide workers and the small funds 
needed, the council, the American Museum of Natural 
History, Cornell University and the University of 
Colorado, joined hands, and an admirable piece of 
work, or group of related pieces of work, was ac- 
complished, as those of you who have seen the various 
published papers, giving the results of the under- 
taking, will bear witness. 

I have chosen to refer to this comparatively small 
cooperative project rather than to one of the larger 
and more expensive ones which the council has set 
up because it touches a problem of special interest 
to entomologists. But it is an example of many 
others. There are, too, of course, numerous coordi- 
nated cooperative projects of research instituted by 
other agencies than the council. The Carnegie In- 
stitution’s elaborate and important present seismo- 
logical investigation is such a project. Various gov- 
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ernment scientific bureaus undertake such cooperative 
projects. I only refrain from referring specifically 
to others because I do not wish to take too much 
of your time, and because other examples must be 
already familiar to most of you. 

Let us not be afraid of organization. It means no 
real surrender of individual freedom or achievement. 
It only means that we direct our efforts more in- 
telligently, to more important undertakings, with 
more material aid and more mutual encouragement. 
Organization lies in the very spirit of America. See 
what great things it has accomplished in American 
industry. Can American science not profit also from 
it? No one wants to organize the geniuses; no one 
proposes to; no one can. But I am no genius and 
most of you are no geniuses. Yet you and I coun- 
selling together, planning together, working together, 
can do something steadily to advance scientific knowl- 
edge. And that some geniuses at least do not scorn 
association with other workers nor hesitate to recog- 
nize the advantage that coordinated work may bring 
to science, is proved by the fact that in some of the 
most pronounced attempts in this country to set up 
coordinating enterprises a number of the men to 
whom American science owes most and of whom we 
are all most proud, and whom we recognize as geniuses 
if we recognize any at all, are taking an enthusiastic 
part. 

Dr. Henry Pritchett has said: 


The world still conceives of scientific investigators in 
much the same light as the old-time prospectors for the 
precious metals—each individual sinking his shaft here 
or there as chance or inclination may carry him. Of 
the great number so engaged a very few will strike 
veins of true gold, a larger number will obtain ore that 
will at least repay the labor and cost involved in their 
adventure, but the great majority will sink holes in 
barren and fruitless soil. 

The prosecution of research to-day [he continues] is 
upon an entirely different basis. Not only do those in 
the same science coordinate their work, if they are to 
attain the highest results, but all branches of science 
are regarded not as separate and unrelated agencies, 
but as parts of a common effort. A research started 
in a purely physical field may find its solution in a 
chemical reaction or a physiological process. The re- 
search men of a nation are not isolated individuals but 
an organized and cooperating army. 


And Elihu Root, not a scientist but a very wise 
man, looking in at us from outside has said: 


Science, like charity, should begin at home, but has 
done so very imperfectly. Science has been arranging, 
classifying, methodizing, simplifying everything except 
itself. It has made possible the tremendous modern 
development of the power of organization which has so 
multiplied the effective power of human effort as to 
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make the differences from the past seem to be of king 
rather than of degree. But it has organized itselg Ven 
imperfectly. 


The scientific body to whose upbuilding I ay , 
present giving all my attention and effort Wants ty 
promote in every way possible to it the sound & 
velopment and increase of scientific research in thi 
country. It wants to avoid interfering in any way 
with what is already going forward in this direction 
least of all things it wants to dictate to any scientif, 
man or men the things he should do. There ig {y. 
tunately no possibility of the National -Researg 
Council, or any other body, ever being able to dj. 
tate to scientific men; scientific men will suffer y 
dictation. But it wants to help, in making thing 
easier for scientific workers from geniuses down: j 
wants to influence colleges and universities to rem. 
nize ever more clearly their research responsibilities 
it wants to make clear to the great industries hoy 
inescapably their success depends on scientific af 
vance and hence that they should in every way «. 
courage such advance; it wants to bring the suppor 
of the great philanthropic foundations, with ther 
large financial resources, to scientific men and w. 
dertakings. And it believes in cooperation and «. 
ordination of effort. It is not afraid of that bug. 
boo phrase “organization in science,” which is stil 
anathema to a few scientific men. 

It believes that science should not be broken w 
into water-tight compartments, nor men of scien 
separated from each other by artificial barriers. I 
believes that entomologists should mix with and lean 
from general zoologists and botanists and physicist 
and chemists—and that these should learn from e- 
tomologists. It likes to support projects of investi 
gation which involve the working together, in cot: 
certed ways, of biologists and geologists and chet 
ists, of mathematicians, physicists and astronomer 
It believes in bringing scientific men together {ot 
counsel. It believes there is strength and speed 
union, and weakness and lag in isolation. The geuill 
individualist it applauds and would like to help if 
help is possible and desired. To the rest of us wh 
are not geniuses it wants to bring its slogan of 
cooperation and coordination as indicating moder 
methods of effective work. 

VERNON KELLOGG 

NATIONAL RESEARCH COUNCIL 





THE SCOPE OF BIBLIOGRAPHIES 


Apart from the activity of a genius, three thins 
are chiefly necessary for realizing profitable scientifi 
work: First, clear, precise formulation of the prob- 
lems; second, sharp observations in field, laboratory 
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~ museum, and third, the knowledge of what others 
sve already done on a subject. This last is the 
necial domain of bibliography. 

For this end published papers are registered and 
1o references arranged by groups (in zoology, for 
stance, by phyla, and taxonomic categories in gen- 
ral, as well as from morphological, physiological and 
eosraphical standpoints). At an early period book 
stalogues were fairly adequate for this purpose. 
But when the number of publications steadily in- 
reased, this method alone could not suffice. Another 
orm has been introduced which has proved itself 
nore and more advantageous for the study of private 
rorkers as well as for the catalogue of large li- 
praries—that is the card-catalogue, the mention of 
itles on cards which are provided with classification 
numbers and ean be filed consecutively as issued. 

This method makes it possible, even after many 
years, to find all cards on a special subject together 

n a relatively small place. 

This matter has now entered a new phase, in so 
ar as the number of published papers has grown so 
arge that the cost of such a card catalogue is beyond 
he present means of many institutes. The budgets 
of the institutes for expenses on bibliography are 
still adapted to the old requirements. In fact, while 
ibliography has quantitatively reached an absolutely 
new level, the budgets of the institutes as well as most 
naturalists continue to estimate the necessary ex- 
penditure on bibliography on the former scale. 

It is therefore necessary to examine more closely 
he essentials of bibliography, and this can be best 
lone in a country where, as, for instance, in the 
Mnited States of America, the elaboration of biblio- 
praphical services has recently been particularly ad- 
anced, thanks to the special interest of the Rocke- 
feller Foundation. 

Such an analysis of what bibliography is demands 
a study of both practical and intellectual factors, and 

onsequently it is perhaps no mere chance that a 
pecial interest for this study is shown in countries 
‘ith a practical mentality: in the United States of 
America and Switzerland, where the first scientific 
bibliographer had worked, the naturalist Conrad 
ressner, as was emphasized, for instance, by Mr. 
. Christian Bay, of the John Crerar Library (in the 
Papers of the Bibliographical Society of America, 
ol. 10, 1916), on the oceasion of the four hundredth 
tnniversary of Gessner’s birthday. 

What importance the knowledge of the _biblio- 
graphic methods has reached is best shown by the 
tact that, as everybody knows, a scientific man who 
to-day is fully conversant with the literature of his 
branch of science is, from another point of view, 
Just as powerful as a skilled technical worker in the 
€xperimental field. And this is not a transitory or 
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unmotivated situation. It is brought about by the 
fact that, as has been stated above, one of the roots 
of scientific work is the formulation of questions, and 
it is just by the knowledge and critical use of bibli- 
ographies that an essential advancement is achieved 
in the manner of raising questions. For this reason 
not only must technical training be provided in the 
universities but also the use of bibliographic methods 
must be taught, as has been already realized in an 
initial form through the efforts of Mr. Andrew Keogh, 
librarian of Yale University. 

The claims which are made on bibliography are as 
different as the special domains in which work is 
done. For instance, in zoology, taxonomists want a 
survey, which shall be quick and as complete as pos- 
sible, of all new species that have been described in 
their domain, whether the reference appeared in one 
of the principal American publications or in a local 
paper in Switzerland, Mexico or Borneo. Practically, 
in this case, there is, however, even more to be ex- 
pected of the personal contact of these specialists 
than through bibliography. 

It is evident that existing bibliographies can also 
be of use for such a purpose. In fact, book-bibliog- 
raphies will render serviees in proportion to the ex- 
tent of the material which their funds permit them 
to collect, but without offering the advantages of a 
card catalogue. As regards card bibliographies, of 
which—also in this case of taxonomists’ requirements 
—Mr. Gordon Gates (Scrence, Vol. 62, No. 1592, 
July 3, 1925) seems to expect the same services, they 
are in an essentially different situation, as will be 
shown in the following sections of the present article. 

Of course the experimental worker or the embry- 
ologist likewise wants to know’as soon as possible 
what has been done ir his domain. But his depend- 
ence on the promptness of information is of a less 
degree than that of the taxonomist, because he will 
much more often be allowed to uphold the results he 
has found independently of the most recent dis- 
coveries. 

Quite different is the claim to bibliography of the 
general zoologist, who has to survey a large part of 
this science. He will often be face to face with new 
problems to which he has not devoted his attention be- 
fore, in view of the great surprises which the advance- 
ment of science involves. This will also be the case 
for the general biologist who, while experimenting 
on heredity, sees himself compelled to be oriented, 
e.g., on the varieties of the butterflies of Japan. 
Here it will be a great advantage for him to be able 
to find immediately and easily in a card catalogue 
a number of titles on this new subject. From this 
starting point he can step by step attain further 
information. 
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And here, besides the claim to promptness and 
completeness, another function of bibliography comes 
to the fore, which is a very essential quality of 
bibliography, though not as popular as the other 
two. I mean the character of bibliography as an 
anticipatory and reserve instrument, which allows 
one to confront problems arising from such unex- 
pected situations. This last purpose is accomplished 
in a remarkable and unique way by a card catalogue 
which extends over some decades, such as the com- 
plete zoological card catalogue of the Concilium 
Bibliographicum. 

In the same way as many melodies can be called 
forth from a musical instrument, an infinity of kinds 
of information will be found in a ecard catalogue, 
provided its use is understood. Of course this de- 
mands a certain degree of training. Without such 
a training only the most superficial advantages will 
be obtained from any catalogue. Just as the other 
two roots of scientific work, precise formulation of 
questions and technical work in the laboratory, can 
not be perfected without training, this is also the 
ease for the third component of scientific work, the 
consideration by means of bibliography of what 
others have achieved. 

It is absolutely necessary to work with the same 
carefulness in the library as in the laboratory. Only 
thus is good work produced, that is to say, useful 
and lasting work. If no eare is given to the literary 
elaboration of one’s own papers and no considera- 
tion is shown for the work of others, a circulus 
witiosus is originated. Professor Sedgwick Minot, 
in his excellent vice-presidential address delivered 
before the section of physiology and experimental 
medicine of the American Association for the Ad- 
vancement of Science, 1911, has already said: 


If an author fails to show respect for his own scientific 
work, how can he expect others to respect it. 


And in partly reproducing Professor Minot’s ad- 
dress in the “Annotationes Concilii Bibliographici” 
Vol. 7, p. 1, Dr. Field, the founder of the Concilium 
Bibliographicum, added the following instructive ob- 
servations : 


It is amazing with what callous neglect authors cast 
these children of their intellect into the great world in 
the fatuous belief that they have provided for the future 
of their offspring, that they have made a ‘‘contribution’’ 
to science. It would be interesting to study statistically 
the sum the world spends to-day in printing and publish- 
ing the results of research compared with the expenditure 
on making these same publications accessible and of value 
for the progress of science. The disproportion would 
certainly be startling. 


Since then of course bibliographic work has ob- 
tained the support of the Rockefeller Foundation and 
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of the United States National Research Coung 
This support concerns the production of bibliog 
phies, that is, the outward frame, which haq 81 
fered through the war; but beyond this it is nog 
sary to meet the undervaluation which most natu 
ists cherish for bibliography. This can be chang 
only by degrees, when the scientific worker yjl] } 
come aware that bibliography stands in about + 
same relation to the original papers as interest {, 
capital debt. Both must be kept in mind, else the 
would arise situations which through the disrecs 
of the interest, respectively bibliography, might } 
come confused and dangerous, one for economig 
the other for the future of science. 

In such a time as the present, when so many mo 
people do scientific work than before, it is necessa 
to consider in a larger measure the work of othey 
to look out for and to understand it. But very oft 
the contrary is observed (in some respects an anach 
ronism), that very little trouble is taken to considd 
and do justice to the activities of others and tot 
thoughts they propagated. Partly in consequence ( 
this, bibliography is considered as something unesse 
tial which must be disposed of quickly and eas! 
Apparently time is gained by this, but in reali 
much cooperative energy is lost through non-co 
sideration of what others were aiming at and hay 
found, and our responsibility towards humanity 
in danger of being compromised. 

Before such a line of thought is recognized, tl 
importance of bibliography will not be acknowledge 
at its full value in the mentality of the individu 
worker, and in consequence it will not get the sha 
due it in the budgets of the publie scientifie institt 
tions. For the present in most European scientil 
laboratories no special item for bibliography is 1 
cluded in the budget. The necessary bibliograph 
purchases must be made out of the budget for tl 
library. And yet bibliographical instruments, ju! 
as the collections in a museum, are most importal 
means of teaching and documentation which cel 
tainly justify a separate appropriation of fund 
That this situation is being recognized and will 
time be altered, was shown, e.g., by the importan¢ 
accorded to the discussion of bibliographic questio! 
during the third International Congress of Ent 
mologists in Zurich in 1925. This importance Wé 
also made evident during the different discussions 
the Committee on Intellectual Cooperation of 1 
League of Nations, where, moreover, the question 0 
bibliography revealed itself to be almost the oul 
one in the field of intellectual cooperation which © 
be taken up in a practical manner. . 

Only when every scientific laboratory has spe! 


funds for bibliographic equipment, as eabinets 
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ard and book bibliographies, will it be possible to 
wmplete more and more the card bibliography, the 
‘value of which has been explained above, without 
javing to meet difficulties concernnig the solvency 
of the subseribers. Such a time will come, and it 
rill then be a great advantage for zoologists and 
veneral biologists to find a card catalogue ready for 
hem, going back over thirty and forty years, as is 
that of an institution which the British scholar 
Stephen Gaselee in his “Petronius Bibliography” 
(Transactions of the Bibliographical Society of Lon- 
don, 1909) called “the zoologist’s wonderful Con- 
clium Bibliographicum,” regretting that they had 
no such institution in letters. 

In the meantime the value of an institution like 
the Concilium Bibliographicum consists in the con- 
sideration of the above-mentioned anticipatory and 
preventive functions of bibliography and in the 
maintenance of a continuity which in this domain 
is of more value than in any other. 

J. STROHL, 
Director of the Concilium Bibliographicum 
ZuRICH, DECEMBER, 1925 





CARLOS WERCKLE 


Costa Rica has been favored by nature beyond all 
other parts of Central America, and she has been 
fortunate also in the development of her resources. 
Secluded in her upland valleys, which are fertile and 
temperate, and possess a climate almost ideal for 
human existence, she is barred on the north from the 
rest of Central America by high mountains and unin- 
habited lowlands, and from Panama on the south by 
a still higher chain of mountains, and by almost im- 
passable forests. Secure in her economic position, 
Costa Rica has been little affected by the occasional 
turbulence of outside politics, and has been able to 
develop in peace and independence. 

As one result of this happy state of affairs, more 
attention has been devoted to education in Costa 
Rica than elsewhere in Central America. Here there 
have lived and still live men of eminent scientific 
achievement, who have made signal progress in the 
study of the natural features of Central America. 
It would be erroneous to infer that there has been no 
progress in other Central American republics; but 
Costa Riea, as her neighbors are the first to acknowl- 
edge, has made greater contributions to science than 
any of her sister states. 

In large part this advance is the result of the 
residence in Costa Riea, for long or short periods, of 
foreigners with scientific interests. Among these may 
be mentioned such men as Frantzius and Polakowsky, 
of the middle of the nineteenth century and later, 
and the famous Danish botanist, Oersted. At the 
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end of the same century definite plans were adopted 
for improving the public school system of Costa Riea, 
and several Europeans, chiefly Swiss and French, 
were employed by the government, and resided in the 
country, some of them for many years. Chief of 
these, from a botanical standpoint, were Henry Pit- 
tier, who published numerous papers dealing with 
Costa Rican botany, Pablo Biolley and Adolfo Tonduz. 
The last collected more specimens of plants than any 
collector who has worked in Costa Rica and to his 
labors are due in very large part our actual knowl- 
edge of Costa Rican botany. 

The Costa Rican government believed that with the 
encouragement gained by employing European teach- 
ers and scientists it would be possible to stimulate in 
its citizens an interest in pedagogical and scientific 
matters, an assumption that has been fully realized. 
The country has developed a superior system of 
publie schools, and there have been educated a con- 
siderable number of men who have made their mark 
in the scientific world. Among those of the present 
generation who are interested in botanical as well as 
in other branches of natural history may be named 
Anastasio Alfaro, Alberto Brenes, Rubén Torres 
Rojas, Oton Jiménez and Juvenal Valerio, all of 
whom have performed excellent work in the botanical 
field and have tried to instil in others an interest 
in natural history. It may now be expected confi- 
dently that in Costa Rica natural science will become 
self-perpetuating, a condition highly to be desired 
for all the Central American countries. 

One of the men of European birth whose name 
will ever be associated with Costa Rican plants was 
Carlos Wercklé. Born at Wiebersweiler (Vivver- 
ville), Arrondissement de Chateau-Salins (Depart- 
ment Meurthe), Lorraine, in 1860, he emigrated to 
Costa Rica about 1890. Regarding his personal 
affairs he was always extremely reticent, and no in- 
formation is available concerning his early life. He 
was very proud of the fact that he was a German 
subject, and during the late war is said to have 
stated always that he was a German. This attitude 
will be appreciated by those familiar with conditions 
in Central America during and after the war, when 
there were no Germans to be found, but only Swiss, 
Alsatians or Dutch. 

There is no doubt that Wercklé received a good 
education, and he was evidently a man of exceptional 
native talent. He spoke English with great perfec- 
tion and fluency, likewise Spanish, French and Ger- 
man, and he is said to have read Latin, Greek and 
Hebrew with ease. His skill as a cartographer was 
utilized by the Costa Rican government upon more 
than one occasion. 
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Wercklé arrived in Costa Rica in company with a 
sister, and went to Cartago, where he engaged in the 
growing of flowers and vegetables. One of the most 
delightful features of the Costa Rican towns is the 
great number of gardens where flowers are grown for 
market. About San José there must be dozens of 
them devoted to growing such flowers as roses, 
gladioli, dahlias, carnations and ecallas, as well as 
orchids and other less common sorts. It is surprising 
to a visitor to learn that there is a market for such 
large quantities of cut flowers, in even the smaller 
towns, and to see how lavishly they are used. Upon 
the occasion of the funeral of a prominent man a 
dozen or score of carriages will be filled with wreaths 
and other formal pieces. 

Many of these gardens are conducted by foreigners, 
and it was such a jardineria that Wercklé established. 
Later he moved to the capital, where he remained for 
most of his residence in Costa Rica. 

He visited many parts of Costa Rica in study of 
the native flora, for he seems to have had a deep 
natural love for plants. He explored the most re- 
mote mountains for rare species, and carried in his 
head a wealth of intimate and curious detail regard- 
ing them. Orchids were perhaps his favorites, and 
at the home of Dona Amparo Zeled6n, in San José, 
he brought together a rich collection of them, from 
which many new species were described. 

As a collector of herbarium specimens Wercklé 
did not distinguish himself, although it is true that 
a good many specimens of his collecting are found 
in herbaria. His favorite way of preserving an in- 
teresting plant was to roll it into a bundle and stuff 
it in a pocket, where it remained indefinitely. It is 
thus only too easy sometimes to recognize in the 
herbarium his specimens, without even looking at the 
label. Another group that appealed to him were 
the Bromeliads, one of the most fascinating families 
of Costa Rican plants, about which we have only 
fragmentary knowledge. Bromeliads are well adapted 
to this sort of collecting, and a number of new species 
have been based upon Wercklé’s specimens. 

Horticultural subjects had perhaps the deepest 
appeal for him, and he took a delight in introducing 
into cultivation new plants and in performing ex- 
periments in their culture. Last year at El Coyolar, 
on the Pacific slope, where he lived for some time, 
I saw about the house he occupied numerous trees 
that he had grafted. Noteworthy, too, were some 
curiously grafted cactus plants that still survived, 
in spite of neglect. 

Wercklé was not a voluminous writer upon botani- 
cal subjects, but among his articles may be found one 
upon the Bromeliaceae of Costa Rica (Torreya 1, 
146, 1901), notes upon edible fungi and observations 
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upon orchids. His most pretentious work was op, 
titled “La Subregién Fitogeografica Costarricense” 
a large octavo pamphlet of fifty-five pages, publishej 
at San José in 1909. In this he gives a viviq Die. 
ture of the phytogeography of a highly interestin, 
area of Central America, based upon first-hand 
knowledge. He is reported to have prepared ty, 
general works upon botany and agriculture, wit, 
special application to Costa Rica, but these many. 
scripts were lost and efforts to find them have hee, 
unavailing. 

A correspondent has written the following ¢op. 
cerning his other interests: 


He stated to me that his work as naturalist was of 
no importance in comparison with a piece of philosophical 
investigation that he had begun at a very early age, 
which would fully justify his mission upon earth. It 
was called ‘‘The Philosophy of the Absolute,’’ and was 
written in German. But once, after a prolonged period 
of dissipation, he learned to his great grief that his 
manuscripts had been stolen from his room and sold to 
a pulperia, where they were used for wrapping soap and 
candles! Now that he no longer had any object for 
which to live, since he was too old to rewrite his work, 
he stated that he hoped to die as quickly as possible, and 
this end he sought through the agency of alcohol. A 
rare method of applying to himself his own philosophy! 


Perhaps it was the lack of dependents that robbed 
him of a sense of responsibility, else it is hard to 
understand how a man of such natural ability and 
sensibilities could give himself so completely to dis- 
sipation. During the last years of his life his sur- 
render was complete, and only a hardy constitution 
could have resisted so long and so well the indigni- 
ties to which it was subjected. Even shortly before 
his death Wercklé was a man of striking appear- 
ance, strong and well built, and showing little out- 
ward effect of his indulgences. Yet at this time he 
had only one interest, a passion for drink. His 
abandon was not the result of lack of friends, for 
he had numbers of them, and influential ones, who 
did everything in their power to assist and restrain 
him, even resorting to forceful measures to this end; 
but all this availed nothing. He died suddenly on 
November 24, 1924. 

To the northeastward of San José runs the old 
eart road over which freight and travelers from the 
Atlantic Coast passed when the Atlantic railroad 
had its terminus at Carrillo. The road climbs the 
central Cordillera by the pass of La Palma, a classi¢ 
locality for plants, in a gap between the volcanoes 
of Barba and Irazi. Beside this highway, 2s 1 
descends the Atlantic-ward slope, along the dashing 
stream called La Hondura, there are thickets of 4 
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handsome tree of striking appearance. Even over 
on the Pacific slope there appear here and there 
glong the road individuals of these same trees. 
Sometimes they stand so close to the road as almost 
1) strike a passing rider. The trees have large 
round leaves and beautiful pale pink flowers, of the 
size and of much the same form as hollyhocks. How 
is it to be explained that for two generations people 
have been riding along this road, where practically 
every botanist who ever visited Costa Rica has 
passed, yet none of them ever noticed these showy 
tres? At any rate, until Wercklé, no one called 
attention to them, and he was the first to obtain 
specimens. 

A few years ago this plant was described by Mr. 
H. Pittier and the present writer as a new genus, 
Wercklea. The La Palma species was called Wercklea 
insignis, and it is found not alone at this locality, 
but at other places of similar altitude. Not far 
away, at Las Nubes, on the slopes of Irazi, occurs 
a second species of the genus, discovered by Mr. C. 
H. Lankester and described as Wercklea lutea Rolfe. 
This latter plant is very similar in habit, a slender 
tree with large round leaves, the blossoms equally 
showy, but yellow. 

Of all the many unusual plants that make the 
Costa Rican flora such a fascinating one, none are 
more notable than these two trees that compose an 
endemie genus. It is altogether fitting that they 
should commemorate the name of this erratic bota- 
nist whose explorations revealed no small number of 
the plants that compose the flora of Costa Rica. 

Pau. C. STANDLEY 

U. 8S. NationaL MusEUM 
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THE RUMFORD FUND 

THe American Academy of Arts and Sciences re- 
ceived in the year 1796, from Benjamin Thomson, 
Count Rumford, a fund, which has since been named 
the Rumford Fund, in aid and recognition of re- 
searches in light and heat, branches of science to 
which Count Rumford had notably contributed dur- 
ing his eventful career. 

The American Academy constituted in 1833 a stand- 
ing committee of seven fellows, to supervise the trust 
created by Count Rumford. More than fifty scien- 
tists have served on this committee at different times 
since that date. The committee recommends to the 
academy, from time to time, the award of the Rum- 
ford premium to distinguished investigators in light 
and heat. It also receives and deals with applica- 
lions made for grants from the income of the fund, 
in aid of researches in light and heat. 


SCIENCE 


223 


Since 1839, the academy has made thirty-two 
awards of the Rumford medal or premium. It has 
also made more than 260 grants of money to re- 
searchers, nearly 120 in all, in amounts varying be- 
tween $25 and $750, but averaging about $260 each. 
These grants have been for apparatus, material or 
experimental equipment. They are also made towards 
costs of printing in the publication of researches. 
Only in very rare cases, however, have grants been 
made towards the payment of assistants in carrying 
on such researches. 

The subjects of research that have been aided by 
the Rumford Fund are (1) light and (2) heat, both 
from the radiant and non-radiant viewpoints. More 
recently, the subject of X-rays have been accepted as 
coming within the scope of the fund. 

Recipients of grants for investigations are expected 
to report annually to the committee, on the progress 
of the work in aid of which the grant was made. 

Researches carried on with aid from the Rumford 
Fund may be published in any place or form, with 
the proviso that due recognition be made in the pub- 
lication, of the grant from the Rumford Fund of the 
American Academy of Arts and Sciences. It is also 
expected that a complete copy of every such publica- 
tion shall be presented to the academy, for its library. 

Persons making application for grants from the 
Rumford Fund are requested to inform the commit- 
tee of any similar applications, made by them, for 
grants from other funds, in aid of the same research 
or of related researches. 

Applications for grants should be addressed to the 
chairman of the Rumford Committee, American Acad- 
emy of Arts and Sciences, 28 Newbury Street, Bos- 
ton. Such an application may be made by any duly 
qualified person in North America, or in any of the 
American islands. It should specify the nature of 
research and the particular aid desired. 

A. E. KENNELLY, 
Chairman of the Rumford Committee 


THE NEW METALLURGICAL LABORA- 
TORIES AT THE PITTSBURGH ; 
EXPERIMENT STATION 
THE new metallurgical laboratories of the Pitts- 
burgh Experiment Station of the Bureau of Mines, 
Department of Commerce, were formally opened on 
the evening of January 26. Members of the Metal- 
lurgical Advisory Board of the Carnegie Institute of 
Technology and the Bureau of Mines and others 
prominent in the mining and metallurgical fields were 
present. 
The new metallurgical laboratories are the out- 
growth of an agreement made in 1923 under which 
Carnegie Institute of Technology appointed an ad- 
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visory board for its department of metallurgy and 
arranged for cooperative research fellowships in 
metallurgy at the Pittsburgh Experiment Station of 
the Bureau of Mines. Under the arrangement, certain 
problems in the metallurgy of iron and steel formerly 
conducted at the Northwest Experiment Station of the 
Bureau of Mines, Seattle, Wash., are being studied at 
Pittsburgh. In the study of these problems, the well- 
equipped laboratories of Carnegie Institute of Tech- 
nology will be available to supplement those of the 
Bureau of Mines. 

Among the technical problems that are being studied 
by the newly established metallurgical section are the 
melting of sponge iron; reduction and carburization 
in iron smelting; mill ball compositions and prepara- 
tions; abnormality in ease carburized steels; non- 
metallic inclusions of steel, and requirements for 
open-hearth refractories. 

In the study of these problems the large technical 
staff of the Bureau of Mines will be assisted by mem- 
bers of the faculty of Carnegie Institute of Technol- 
ogy and by the members of the Metallurgical Ad- 
visory Board, which is composed of prominent metal- 
lurgists connected with the industrial organizations of 
the greater Pittsburgh district. Some of the investi- 
gations will be conducted largely in operating plants 
in and near Pittsburgh. Other agencies in close prox- 
imity that will help facilitate the work are the Uni- 
versity of Pittsburgh, the Mellon Institute and the 
Carnegie Library. 

The equipment of the new metallurgical laboratories 
includes a modern electric-furnace laboratory well 
arranged for fundamental work in many branches of 
the metallurgy of iron and steel; a metallographic 
laboratory, and a chemical laboratory. 

The metallurgical section of the Pittsburgh Experi- 
ment Station is under the general supervision of D. 
A. Lyon, assistant director and chief metallurgist of 
the Bureau of Mines, and S. P. Kinney, the super- 
vising ferrous metallurgist. The latter correlates all 
the ferrous work of the bureau and conducts blast- 
furnace investigations. The work of the metallurgical 
section is directly in charge of the section chief, C. E. 
Sims, who is also the electrometallurgist of the bureau 
and who handles all work pertaining to electrometal- 
lurgy or the electric furnace. F. W. Schroeder, a 
chemist, who has done graduate work in ceramics and 
extensive research work on refractories, will handle 
the work of the section having to do with the metal- 
lurgical requirement of refraction. B. M. Larsen, a 
chemical engineer, who has specialized in metallurgy, 
will conduct research problems in the metallurgy of 
steel. A. K. Hutton handles the analytical work. 


SCIENCE 






[Vou. LXIIT, No, 1634 


THE BRITTEN BILL TO EXTEND THE USE 
OF THE METRIC SYSTEM IN THE 
UNITED STATES 

A metric bill, for the purpose of extending the yy 
of metric weights and measures in merchandising, Was 
introduced into the House of Representatives ¢, 
December 7 by Fred A. Britten, congressman fron 
Illinois. The bill was referred to the committee o, 
coinage, weights and measures, which has been hylj. 
ing hearings since February 1. The text of th 
bill follows: 

Be it enacted by the Senate and House of Represents. 
tives of the United States of America in Congress assey. 
bled, that from and after the lst day of January, 1935, 
metric weights and measures, except as herein provided, 
shall be used for the following purposes: 

(1) For buying or selling goods, wares, or merchap. 
dise, unless permission to use other weights and measuns 
has been granted by the United States Department of 
Commerce or by a state department of weights and me. 
sures or by an authorized state official. 

(2) For charging or collecting for the transportation 
of any goods, wares, or merehandise, unless permission 
has been granted to do otherwise by any of the authoritic« 
designated above. 

Sec. 2. Not later than the Ist day of January, 1935, 
all postage, excises, duties, and customs charged or cl: 
lected by weight or measure by the Government of the 
United States of America shall be charged or collected in 
terms of or according to metric weights and measures, 

Sec. 3. Nothing in this act shall be understood or 
construed as applying to— 

(1) The construction or use in arts, manufacture, or 
industry of any specification, drawing, goods, wares, mer- 
chandise, tool, machine, or other appliance or implement 
designed, manufactured, constructed, or graduated in any 
system of measurement. 

(2) The ordering, buying, or selling of manufactured 
articles, such as tools, machines, or parts of machines, 
ordinarily known by or designated in terms of any other 
system of weight or measure. 

(3) Any contract made before the 1st day of January, 
1935. 

(4) The survey or description of lands within the juris 
diction of the United States of America, or transactions 
in lands or real estate therein. 

(5) The sale of goods, wares, or merchandise originally 
intended for any foreign country. 

Sec. 4. After the Ist day of January, 1935, the terms 
‘‘world yard’’ for the ‘‘meter,’’ ‘‘world quart’’ for the 
‘<liter,’’ and ‘‘ world pound’’ for ‘‘ five hundred grams’’ 
shall be recommended for international use and accepted 
as metric terms. 

Sec. 5. All acts or parts of acts inconsistent herewith 
are hereby repealed but only in so far as they are inco? 
sistent herewith; otherwise they shall remain and continue 
in full force and effect. 

Src. 6. Rules and regulations for the enforcement of 
this act shall be made and promulgated by the secretary 
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of commerce, Who shall also take such steps as he may 
deem necessary to make this act effective. 


RESOLUTIONS ON THE FREEDOM OF 
TEACHING 


Tur following resolutions on freedom of teaching 
have been adopted by unanimous vote of the Sigma 
Xi Club of Southern California, and ordered sent to 
scence and the Los Angeles papers for publication: 


Resolved, that the Sigma Xi Club of Southern Cali- 
fornia views with amazement and concern the propa- 
ganda that is going on in certain parts of the country, 
having as its object the restriction of the freedom of 
teaching in science. 

We would remind the thinking public: 

(1) that our civil, religious, intellectual and economic 
progress has resulted very largely from this 
freedom within the schools, colleges and uni- 
versities of the land. To attempt to take away 
this constitutional right is a return to the 
methods of the Middle Ages. 

(2) of certain essential characteristics of the method 

of science: 

(a) a sincere search for truth without reference 
to the effect of such truth upon previous 
opinion or belief. 

(b) that any statement of the findings of sci- 
ence is in the nature of the case a state- 
ment of the balance of evidence and not 
a dogmatic assertion of finality. Even 
the ‘‘law’’ of gravity is subject to re- 
vision or restatement. 

(ec) that there is and can be no conflict between 
religion and science: to assert the con- 
trary is to misunderstand the scope of 
both. 

We urge all representatives of science in school, col- 
lege or university: 

(1) to indicate a love for zealous research after truth 

and loyalty to truth when found. 

(2) to exemplify in their own attitude both the 
dignity of science and the proper restraint of 
the workman in science. Only so can we deserve 
the support of enlightened public opinion. 

We hereby express our hearty approval of the Amer- 
ican Association for the Advancement of Science in its 
efforts to assist in reaching a prompt, clear and just 
understanding in regard to the rights of teachers of 
science, 


GEOLOGICAL SCIENCES AT PASADENA 


_ Tue California Institute of Technology is organ- 
ing a staff of instruction and research in geology 
and paleontology. Dr. John P. Buwalda, formerly 
professor of geology at Yale University and the 
University of California, and Dr. Chester Stock, of 
the University of California, will be in charge of the 
developments in these two fields of geologic science. 
Instruction in geology is already being given by Dr. 
Buwalda. 
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A research laboratory of seismology has been con- 
structed by the institute and will be equipped by the 
Carnegie Institution of Washington. Investigations 
and advanced instruction will be carried on in it 
under a cooperative arrangement between the two 
institutions. 

In the developments in geology, paleontology and 
seismology the California Institute will place empha- 
sis primarily on graduate study and research, as has 
been done in its older science departments of physics, 
chemistry and mathematics. Provision has also been 
made, however, for a four-year course of undergrad- 
uate study. 

Several teaching and research fellowships, both in 
geology and paleontology, are offered for the year 
1926-27 and thereafter. 





SCIENTIFIC NOTES AND NEWS 


Dr. GRAHAM LUSK, professor of physiology at the 
Cornell University Medical College and director of 
the Russell Sage Institute of Pathology, was the guest 
on February 15 at a dinner given for him at the 
Waldorf-Astoria, New York City, by 130 friends to 
celebrate his sixtieth birthday. The speakers were 
‘William J. Schieffelin, Dr. Frederic S. Lee, Dr. 
Russell H. Chittenden, Dr. W. H. Howell, Dr. A. B. 
Macallum, Dr. Elliot P. Joslin and Dr. Lusk. 


THE twenty-fifth anniversary of Professor Edward 
L. Thorndike’s connection with Teachers College, Co- 
lumbia University, was celebrated on Friday, Febru- 
ary 19, with a dinner at which about two hundred 
and fifty of Professor Thorndike’s colleagues, former 
students and friends were present. Professor Eugene 
L. Smith presided, and there were speeches by Dean 
James E. Russell, Dr. Frederick P. Keppel, Dr. J. 
McKeen Cattell, Professor G. D. Strayer, President 
Henry Suzzallo, Dr. R. S. Woodworth, President 
Nicholas Murray Butler and Dr. Thorndike. 


Dr. MicHaret I. Pupin was the principal speaker 
at the fiftieth commemoration day exercises of the 
Johns Hopkins University on February 22. On the 
same day he was the guest of honor at a luncheon 
given by Dr. and Mrs. Frank J. Goodnow. 


AT a meeting of the Royal Society of Medicine held 
on January 19 the following seven medical men were 
elected to the honorary fellowship of the society: 
Dr. William James Mayo and Dr. Charles Horace 
Mayo, of the Mayo Clinic, Rochester; Major-General 
Sir David Bruce, Sir Henry Morris, a former presi- 
dent of the society; Dr. Fritz de Quervain, professor 
of surgery and director of the surgical clinic, Univer- 
sity of Berne; Dr. Camillo Golgi, emeritus professor 
of histology, Royal University of Pavia (whose sub- 
sequent death has been announced), and Dr. Karl F. 
J. Sudhoff, professor of the history of medicine, Uni- 
versity of Leipzig. 
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Proressor H. C. Gram, of Copenhagen, has been 
decorated by the French government as officier de ]’in- 
struction publique and by the Serbian Red Cross. 


Dr. GusTAVE SCHELLENBERG, instructor of botany 
at the University of Gottingen, has been awarded the 
de Candolle prize of the Society of Physics and Nat- 
ural History of Geneva. 


Dr. CLaupius REGAvD, director of the Paris Radium 
Institute, has been awarded an honorary doctorate by 
the University of Brussels. 


THE title of emeritus professor has been conferred 
by the University of Birmingham on Sir John Cad- 
man, lately professor of mining in the university, who 
has resigned. 


THE James Douglas gold medal, given annually in 
recognition of distinguished achievement in non-fer- 
rous metallurgy, was conferred upon John Michael 
Callow, president of the General Engineering Co., of 
New York, at the annual meeting of the American 
Institute of Mining and Metallurgical Engineers, re- 
cently held in New York. 


ARTHUR WILLIAMS, vice-president of the New York 
Edison Company, has been awarded the medal of 
the Legion of Honor for his work in behalf of the 
Home Appliance Exposition at Paris. Mr. Williams 
was previously decorated by the French government 
when he was made an officier de l’instruction 
publique. 


SaMvuEL A. Taylor, mining engineer of Wilkins- 
burg, Pa., has been elected president of the American 
Institute of Mining and Metallurgical Engineers. 


Sir Giupert WALKER, professor of meteorology at 
the Imperial College of Science and Technology at 
South Kensington, was elected president of the 
Royal Meteorological Society at its annual meeting 
on January 20. 


Proressor F. P. Suater, formerly head of the 
physical laboratory in the experimental department 
of the Fine Cotton Spinners and Doublers Associa- 
tion, Ltd., and lately professor of textiles in the 
University of Manchester, has been appointed chief 
of the experimental department of the association in 
succession to Dr. W. Laurence Balls. 


Dr. JoHN Beattie, research assistant and demon- 
strator of anatomy at University College, London, 
has been appointed anatomist to the Zoological So- 
ciety of London, with charge of the prosectorium at 
Regent’s Park. 


Dr. Georce E. Cocuiu, professor of anatomy at 
the University of Kansas, has been appointed to a 
newly created chair of comparative anatomy at the 
Wistar Institute, Philadelphia. 
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Dr. WauTER C. ALVAREZ, associate professor of ro. 
search medicine at the University of California Med. 
ical School, has accepted a position at the May, 
Clinic, Rochester, Minn. ‘ 


Dr. Toomas T. Reap, director of the safety servi 
of the U. S. Bureau of Mines, has been chosen by the 
board of directors of the American Institute of Mip. 
ing and Metallurgical Engineers to act as assistany 
secretary of the institute, with headquarters in Noy 
York. 


Bernarp L. Oser, of the biochemical laboratory of 
the Philadelphia General Hospital, has joined the 
staff of the Food Research Laboratories, of New York 
City. 


Major E. A. Goupman, of the Biological Survey, 
U. 8S. Department of Agriculture, left for Mexico iy 
January to spend about two months making a study, 
in cooperation with the Mexican government, of con. 
ditions affecting migratory waterfowl on the prin. 
cipal wintering grounds in that country. The in. 
formation secured will serve as a basis for concludinz 
a migratory bird treaty with Mexico, if this is deemed 
desirable by both countries. 


Dr. CHartes W. Gitmore, paleontologist of the 
Smithsonian Institution, who recently uncovered in 
the Grand Canyon of the Colorado River many foot- 
prints made by extinct animals, is preparing to re 
turn in a few weeks to the canyon and continue his 
investigations. 


Dr. ApotPH HENRIQUES, assistant professor of 
radiology, Tulane University of Louisiana School of 
Medicine, New Orleans, has gone to France to study 
the treatment of high blood pressure by radiologic 
methods, and to observe developments in Europe in 
the roentgen-ray treatment of cancer. 


Ray T. Wesper, of the Gypsy Moth Laboratory, 
U. S. Bureau of Entomology, recently left for Europe, 
as agent for the Bureau of Entomology, in securing 
parasites for the gypsy moth and other introduced 
moths. 


Dr. Water Baape, German astronomer, has 
arrived in the United States. He will spend one year 
here studying at various observatories. 

Dr. Y. Toxupa, professor in charge of bee-culture 
at the Imperial Zootechnical Experimental Station 
Chiba, Japan, is now in the United States studying 
apicultural conditions. 


Dr. Knup Faser, professor of medicine at the 
University of Copenhagen, will deliver the sixth 
Harvey Society lecture at the New York Academy 
of Medicine on Saturday evening, March 13, at eight- 
thirty. His subject will be “Historical Lines of 
Therapy.” ‘ 
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Dr. Francis G. BeneEpict, director of the Nutrition 
Laboratory of the Carnegie Institution of Washing- 
ton, Boston, Mass., gave a lecture on “Food Needs in 
Health and Disease,” before the Middletown Scientific 
Association, at Wesleyan University, on February 9. 


Dr. Francis G. Buaxe, of Yale University School 
of Medicine, addressed the Connecticut Public Health 
Association at Bridgeport, on February 11, on “Sear- 
let Fever,” and Dr. Haven Emerson, of Columbia 
University College of Physicians and Surgeons, New 
York, on “The Preventable Diseases of Adult Life.” 


Dr. Wa. C. ALDEN, of the U. S. Geological Survey, 
delivered an illustrated lecture, “The Mountains that 
Moved, or Through Glacier National Park with Sad- 
dle and Pack,” at the Brooklyn Institute of Arts and 
Sciences on February 13. Dr. Alden will give the 
same lecture on March 15 at Teachers College, Co- 
lumbia University. 


At a meeting of the Philosophical Society of Wash- 
ington on February 20 Louis A. Bauer read a paper 
entitled “Are Sun Spots the Direct Cause of the 
Earth’s Magnetic Storms?” and C. W. Kanolt read a 
paper on “The Work of the Cryogenic Laboratory of 
the Bureau of Mines.” 


Tue faculty of the University of Michigan Medical 
School recently passed a memorial resolution express- 
ing deep regret over the loss to American medicine 
in the death of Dr. Albion W. Hewlett, San Fran- 
cisco. Dr. Hewlett was professor of medicine and 
director of the clinical laboratories at Michigan from 
1908 to 1916. 


A sust of the late George Westinghouse, eminent 
American inventor, was recently completed by the 
well-known seulptor, Daniel Chester French. It was 
executed in behalf of the engineers of this country, 
represented by a committee consisting of Messrs. Am- 
brose Swasey, W. F. M. Goss, L. B. Stillwell, E. M. 
Herr and Calvin W. Rice. The Westinghouse bust is 
now on view at the headquarters of the American 
Society of Mechanical Engineers in New York, as 
this has been designated as its depository. 


PrEsTON PERKINS BAILEY, chemical engineer, for- 
merly junior chemist in the U. S. Bureau of Mines, 
recently died. 


Dr. Henry R. SrepMan, well-known psychiatrist 
of Boston, died on February 20, aged seventy-seven 
years, 


Joun Jacos Bauscu, founder and president of the 
Bausch and Lomb Optical Company, died on Febru- 
ary 14, aged ninety-five years. 


Dr. Witt1am Evans Hoye, who was the first di- 
tector of the Welsh National Museum at Cardiff from 
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1909 until his retirement in 1924, died on February 
7 at the age of seventy years. 


RicHARD BULLEN NEwrTOoN, formerly senior assistant 
in the geological department of the British Museum, 
died on January 23 in his seventy-second year. 


R. A. F. Murray, a pioneer of the Geological Sur- 
vey of Australia and government geologist from 1881 
until 1897, has died, aged seventy-nine years. 


Dr. Sigmunp Exner, the Austrian physiologist, 
died in Vienna on February 6, aged eighty years. He 
was for many years professor of natural sciences at 
the University of Vienna. 


THE United States Civil Service Commission an- 
nounces the extension to March 9 of the closing date 
for the receipt of applications for positions of or- 
ganic chemist in the Bureau of Chemistry and physi- 
cal chemist in the Bureau of Mines. The closing date 
originally announced was February 23. The entrance 
salary is $3,800 a year. After the probational period 
of six months required by the civil service act and 
rules, advancement in pay may be made without 
change in assignment up to $5,000 a year. The duties 
of the vacant position of organic chemist in the Bu- 
reau of Chemistry are to be responsible for and to 
direct the work of a laboratory engaged in the inves- 
tigation and experimentation in connection with the 
utilization of raw materials grown or produced in the 
United States for coloring, medicinal and technical 


purposes. 

Tue Fourth National Colloid Symposium will be 
held at the Massachusetts Institute of Technology, on 
June 23, 24 and 25. Professor James W. McBain, 
Leverhulme professor of physical chemistry in the 
University of Bristol, England, is the guest-speaker. 
Inquiries about papers should be sent to Dr. H. B. 
Weiser, Rice Institute, Houston, Texas. Other in- 
quiries, as well as notice of intention to attend the 
symposium, should be sent to Mr. Brian Mead, secre- 
tary of the local committee, Massachusetts Institute 
of Technology, Cambridge, Mass. 


At the two hundred and eighth meeting of the 
Northeastern section of the American Chemical So- 
ciety, held at the Massachusetts Institute of Tech- 
nology on February 12, Dr. G. J. Esselen, Jr., di- 
rector of research and vice-president of Skinner, 
Sherman and Esselen, Inec., read a paper entitled 
“Rayon—lIts Chemistry, Manufacture and Uses,” and 
Professor Louis A. Olney, head of the department of 
chemistry of the Lowell (Mass.) Textile School, dis- 
cussed “The Dyeing of Rayon.” Each paper was il- 
lustrated by experiments and supplemented by an ex- 
hibit of rayon fibers, rayon fabrics and other “artificial 
silk” products. 
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THE University of Cincinnati has received charter of 
Sigma Xi fraternity, national honorary scientific or- 
ganization, and local officers are: Professor Louis T. 
More, Dr. N. M. Fenneman and Professor Otto von 
Schlichten. 


THE section on medical history of the College of 
Physicians, at Philadelphia, now meets bi-monthly. 
Tts officers are as follows: Chairman, Dr. David 
Riesman; clerk, Dr. E. B. Krumbhaar; executive 
committee, Drs. C. W. Burr, F. P. Packard, T. Mac- 
Crae and H. R. M. Landis. 


THE L. C. Smith College of Applied Science of 
Syracuse University observed its twenty-fifth anniver- 
sary by a student and alumni dinner at Hotel Syra- 
euse on February 16. The speakers were Colonel Rob- 
ert I. Rees, of the American Telephone and Telegraph 
Company; Calvin W. Rice, of the American Society 
of Mechanical Engineers, and Charles W. Flint, chan- 
cellor of Syracuse University. 


THERE will be given at the Medical Society of Lon- 
don, under the auspices of the People’s League of 
Health, a series of eight lectures on “The Mind and 
What we ought to know about it.” The following 
is the syllabus: “Sensation, Perception, Ideation and 
Attention,” Dr. R. H. Cole, February 1; “Mind and 
Body,” Sir Frederick Mott, February 8; “Association 
of Ideas, Recognition and Memory,” Dr. Thomas 
Beaton, February 15; “Habit, Adaptation,’ Sir 
Maurice Craig, February 22; “Crime and Delin- 
quency,” Dr. W. A. Potts, March 1; “Fatigue and 
Sleep,” Dr. H. Crichton-Miller, March 8; “Primitive 
Instinct,” Dr. E. D. Maenamara, March 15; “Mental 
Deficiency,” Dr. A. F. Tredgold, March 22. 


Tue president of the Royal College of Surgeons, 
London, has announced that he has nominated Dr. 
F. G. Crookshank to deliver the Bradshaw lecture for 
1926, and that the council has appointed Mr. W. F. 
Dearden to be Milroy lecturer for 1927. Professor 
W. W. Topley will deliver the Milroy lectures on 
“Experimental Epidemiology” on March 2, 4 and 9; 
Dr. Bernard Hart the Goulstonian lectures on “The 
Development of Psychopathology and its Place in 
Medicine” on March 11, 16 and 18, and Sir Thomas 
Horder the Lumleian lectures on March 23, 25 and 30. 


At the first organization meeting of the New York 
Society for Clinical Research, on February 5, Dr. 
Jacob Gutman was elected president, Dr. Alexander 
Kaye, secretary and Dr. Charles Herrman, treasurer; 
the purpose of the organization is to investigate the 
adaptability of the latest researches to clinical 
medicine. 


THE University of Buffalo Physical Science Club 
has heard the following speakers since meetings com- 
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menced last fall: Dr. R. E. Riegel, “Absorption 
Spectra”; Professor L. G. Hector, “The Relation of 
Magnetic Measurements to Atomic Structure” > Dr 
L. I. Dana, “The Electrical Theory of Solids”, pj», 
fessor E. J. Moore, “Report of the Chicago Physic 
Society Meeting”; Dr. W. Stenstrom, “X-Rays”. p, 
B. O'Brian, “Certain Aspects of the Photoeleciy, 
Effect”; Professor Max Born, of the University ¢ 
Gottingen, “Chemical Processes in the Light ¢ 
Physics.” The officers of the club are: Dr. L. I. Dang 
president; Dr. B. O’Brian, vice-president; Mr, A, ( 
Jenkins, secretary. 


A SERIES of six public lectures will be given dy. 
ing March by Dr. Ernst Antevs under the auspic 
of the Shaler Memorial Fund of the department of 
geology at Harvard University on Wednesday anj 
Friday afternoons at 4:30. The general topic of the 
lectures will be “The Quaternary Ice Age.” Indiyjd. 
ual titles are as follows: March 3, “Criteria and 
Causes of Glaciation.” March 5, “Number and Natare 
of Quaternary Glaciations.” March 10, “Waning of 
the Ice Sheets.” March 12, “Life of the Quaterna:y 
Period.” March 17, “Climates of Quaternary Time.” 
March 19, “Changes of Level of Sea and Land Ac. 
companying the Glaciations.” 


WE learn from Nature that the sixth International 
Ornithological Congress will be held at Copenhagen 
from May 24 to 29, under the presidency of Dr. E. 
Hartert, of the Zoological Museum, Tring. The work 
of the congress will be divided into five sections deal- 
ing, respectively, with: (1) Systematic ornithology, 
geographical distribution, paleontology; (2) anat- 
omy, physiology, heredity and evolution; (3) biology, 
including ecology and bird migration; (4) oology, 
nidification; (5) bird protection and aviculture. The 
executive committee of the congress includes repre- 
sentatives of Denmark, France, Germany, Great 
Britain, Sweden and the United States. Communics- 
tions for the congress should reach the honorary s¢- 
retary, Mr. P. Bovien, care of Mr. E. Lehn Schidler, 
Uraniavej, 14-16, Copenhagen, Denmark, not later 
than May 16. 


AccorpiNné to the Journal of the American Medical 
Association, the next tour of the Inter-State Post- 
Graduate Association of North America will start 3 
few days after the Dallas meeting of the Americal 
Medical Association, and the party will reach Cher 
bourg, France, May 7; Rome, May 14; Florence, May 
21; Venice, May 25; Munich, June 4; Prague, June 
11; Berlin, June 15; Amsterdam, June 19; Brussels, 
June 24, and in the meantime visit other medical cen- 
ters, sailing from Antwerp for home, June 26. The 
party goes abroad on invitation from the leading med: 
ical universities of the countries to be visited; it will 
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be limited to 500 members, including physicians’ fami- 
jes and friends. Eminent clinicians and teachers in 
these foreign centers will have charge of the program 
of the assembly, covering every branch of medical 
gience. For those who desire to stay longer, three 
return sailing dates have been arranged. Dr. Wil- 
liam J. Mayo, Rochester, Minn., is president of clin- 
ies; Dr. Charles H. Mayo, general chairman of the 
foreign assemblies, and Dr. George W. Crile, Cleve- 
land, chairman of the program committee. 


Tue Cambridge (England) University Medical So- 
ciety will visit America during August and Septem- 
per, leaving Liverpool for Montreal, August 13. The 
party will comprise about 200 physicians and students 
of medicine at Cambridge University. They will go 
to Toronto, Niagara, Washington, Baltimore, Phila- 
delphia, New York, New Haven and Boston. 


Dr. R. P. Hreparp, president of the American 
Society of Plant Physiologists, writes that the society 
has established a life membership fund of $2,000, in 
honor of Dr. Charles Reid Barnes, who was, at the 
time of his death in 1910, professor of plant physi- 
ology at the University of Chicago. The fund has 
been established in accordance with plans accepted 
by the society at its second annual meeting at Kansas 
City. The interest of this fund will be used each 
year to elect to life membership in the society some 
member whose contributions to plant physiology make 
him most worthy to receive the honor. The members 
so elected will be known as the Charles Reid Barnes 
life members. The first election will be held in con- 
nection with the third annual meeting at Philadelphia, 
in December, 1926. 


Wiu1am L. Saunpers, president of the United 
Engineering Societies, has given funds for the 
establishment and support of a gold medal to be 
conferred annually in recognition of achievement in 
the field of mining under the auspices of the Amer- 
ican Institute of Mining and Metallurgical Engineers. 
A committee of well-known mining technologists will 
be appointed to formulate the terms of the award. 


Dr. Frank Smiruies has presented to the Univer- 
sity of Illinois School of Medicine bonds in sufficient 
amount to yield annually, at a minimum and in per- 
petuity, the sum of $100, to be known as “The Wil- 
liam Beaumont Memorial Fund,” and the annual in- 
come therefrom, “The Annual Beaumont Memorial 
Award.” 





UNIVERSITY AND EDUCATIONAL 
NOTES 


| THE sum of $500,000 has been given to the Univer- 
sity of Pennsylvania by Mr. and Mrs. Henry Phipps, 
of New York, to be devoted to the welfare of the 
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Phipps Institute. The gift was made on condition 
that the university raise an equal amount for the in- 
stitute. 


As a contribution toward the $500,000 which the 
University of New Brunswick now plans to raise as 
an endowment fund, Sir George E. Foster, an ex- 
finance minister of Canada, has contributed $50,000. 


A etrr of $500,000 to the Hebrew University of 
Palestine at Jerusalem has been made by Mrs. Sol 
Rosenbloom, of Pittsburgh. 


THE endowment for the Henry Burchard Fine pro- 
fessorship of mathematics at Princeton University has 
been increased to $200,000 by a gift of $50,000 from 
Thomas D. Jones, trustee of the university. The gift 
makes the Fine chair the most heavily endowed in the 
Princeton faculty. 


AmonG other bequests the late Dr. L. Emmett Holt 
has left the sum of $25,000 to Columbia University. 


I. O. Scuavs, director of the agricultural extension 
work at the Mississippi State College, has been ap- 
pointed acting dean of the school of agriculture. 


ProressoR ETHELWYNN R. BECKWITH, who was 
acting head of the department of mathematics at the 
College for Women at Western Reserve University 
last year, has been appointed head of the department 
of mathematics at Milwaukee-Downer College. 


L. P. GasparpD, associate professor of agricultural 
economics at the University of Wisconsin, is resign- 
ing to take a position at the Texas Agricultural and 
Mechanical College. 


Dr. ADELE L. GRANT, instructor in botany at Cor- 
nell University, has resigned to accept a position as 
senior lecturer at Huguenot College, Wellington, 
South Africa. 


Proressor G. VIALE, of Sassari, Italy, has been ap- 
pointed to fill the chair of physiology at the Rosario 
Medical School, Brazil. 


Dr. A. RapciirFe-Brown, professor of social an- 
thropology in the University of Capetown, South 
Africa, has been appointed to the new chair of an- 
thropology at the University of Sidney. 





DISCUSSION AND CORRESPONDENCE 
MORBIDITY OF THE AMERICAN INDIANS 


On page xiv of Science Supplement in the issue of 
August 14, 1925, there appeared under the heading 
Items three paragraphs quoting a Dr. Hewett con- 
cerning morbidity and mortality among the American 
Indians and the character of the medical care provided 
for them by the Indian Bureau of the Department of 
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Agriculture, which is so full of error, which I can 
only believe is intentional, that I beg of you the cour- 
tesy to publish this reply. Unfortunately I did not 
read the item on the date of its appearance and have 
not until now had the facts in hand to refute the 
statements attributed to Dr. Hewett. Dr. Hewett is 
apparently not a physician, which may serve to excuse 
him for the errors of observation into which he has 
been led. 

The pertinent facts concerning the health of the 
Indians are as follows: 

Syphilis is not recorded as widespread among the 
Indians because the Indian Bureau does not provide 
physicians capable of diagnosing the disease, facili- 
ties for laboratory verification of diagnosis, or means 
for specific and appropriate treatment. 

Fresh, primary and secondary syphilis was found 
abundantly in Taos Pueblo in 1923, introduced by 
young men returning to the Pueblos from industrial 
and lumber centers. No case was recorded by the 
local Indian Bureau contract doctor. The sores of 
syphilis were treated by this man with peroxide of 
hydrogen. At private expense treatment facilities 
were provided. Publicity drove the Indian Bureau 
to assume the cost of this clinical work, but in three 
months the bureau closed the clinic. Syphilis still 
goes undetected and untreated and hence unrecorded 
by the Indian Bureau. 

At Zuni Pueblo, dysentery in a-serious epidemic 
form with high mortality has now become endemic. 

The very responsible National Committee for Pre- 
vention of Blindness passed the following resolution 
at its recent annual meeting on December 3, 1925, and 
was fully justified by the facts obtained by the sur- 
veys and clinical examinations of competent physi- 
cians not under Indian Bureau control. 


Whereas, recent studies of health conditions among 
our 300,000 American Indian wards disclose an appall- 
ing prevalence of trachoma with its inevitable damage 
of vision and ultimate sequelae of blindness, and 

Whereas, reports recently made public by governmen- 
tal agencies charged with guardianship of these 300,000 
Indian wards, confirmed also by many sincere friends 
of the American Indians, show that provisions are now 
made for a totally inadequate staff of highly trained 
persons to cope with the ravages of trachoma in the 
30,000 cases reported by the Indian Agents, and 

Whereas, the Secretary of the Interior and Commis- 
sioner of Indian Affairs are greatly handicapped in 
their sincere efforts in behalf of the health and welfare 
of these 30,000 afflicted Indians, both by shortage of 
skilled personnel and shortage of funds, 

Therefore, Be It Resolved: That the National Com- 
mittee for the Prevention of Blindness in annual meet- 
ing assembled, and representing upward of 14,500 per- 
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sons who by annual contributions in membership, ,, 
by donations support every hopeful effort in lessening 
blindness, respectfully urge upon the Congress such jp. 
creased financial] support and additional legislation ,, 
may be required to more quickly alleviate the suffe;; 
and ravages of trachoma and minimize its incidence nj 
to better cooperate with all social agencies in a positig, 
to help with this promising work so well begun by th, 
Secretary of the Interior and his Commissioner of }). 
dian Affairs. 


And yet it is known that the Indian Bureau holds jy, 
trust with no benefit to the Indians $60,000,000 o; 
their money. 

Competent observers found trachoma to the extent 
of ten thousand cases among thirty-eight thousanj 
Hopi Indians. Trachoma is more prevalent among 
the children of the compulsory boarding schools 
where the children live under shockingly unhygienic 
conditions, than among the Indians of the Pueblos, 
Isolation or segregation of trachoma and tuberculosis 
is not attempted or provided for. 


The Indian Bureau Medical Service has not been) 


reorganized and is admittedly to-day the most dis. 
graceful apology for scientific or humane medical 
care under the federal or state government. 

At the boarding schools one finds children singing 
health poems to milk but receiving none, and reciting 
the dangers of coffee to childhood and getting it three 
times a day. 

The Indian Bureau’s published reports of Indian 
populations are full of inexcusable errors easily noted 
by reference to the following impossible statements. 


For many years in succession, the Five Civilized 
Tribes of Oklahoma have been reported as numbering 
101,506 persons, no change from year to year by births 
or deaths. 

The Indians of California are supposed to have had 
the following fluctuations in their population: 














1920 16,241 
1921 12,725 
1922 11,091 
1923 13,335 
1924 18,701 





In reading these we can only agree with the little 
boy, that “somebody lied.” 

Outside of the transitory activity dealing with 
trachoma, which was pushed to conclusion in no one 
pueblo, and which did not reach the majority of 
pueblos at all, nothing whatever effective or adequate 
has been done by the government to meet either the 
disease conditions known through its own statistics or 
the disease conditions revealed through the investig2- 
tions of private organizations. 

Shut off from the help of county and state agencies, 
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practically shut off from the help of the U. S. Publie 
Health Service, and confined within the Indian Bu- 
reau scheme of service, the Pueblo Indians are neg- 
jected just as the other tribal Indians are neglected. 
Their infant death-rate is extravagant, their eyesight 
is in jeopardy, and their racial tissue is being de- 
stroyed through venereal diseases. 
HAvEN EMERSON, 
President, American Indian Defense Ass’n 
DmEcTOR OF INSTITUTE OF PUBLIC HEALTH, 
CoLUMBIA UNIVERSITY 


THE BROWN’S PARK FORMATION 


Amone the paleontological material discovered dur- 
ing the summer of 1925 by Mr. J. LeRoy Kay of 
the section of paleontology, Carnegie Museum, is the 
remains of a long-jawed proboscidean most closely 
related to Tetrabelodon osborni, described by Profes- 
sor Ervin H. Barbour. 

The above-mentioned specimen was discovered ap- 
proximately six hundred to seven hundred feet above 
the base of the Brown’s Park formation on the south- 
em slope of Douglas Mountain, Moffatt County, 
Colorado. Mr. Kay has informed me both orally 
and by letter that this specimen referred to above 
is from the Brown’s Park sediment; that there is no 
evidence that it was found in a later formation super- 
imposed upon the Brown’s Park; and that the find 
is from approximately the middle horizon of the ver- 
tical section of the Brown’s Park strata in this 
locality. 

Having these facts before us the question remains 
as to the age of the Brown’s Park formation. In an 
earlier publication? this formation was cautiously 
referred to the lower and middle Miocene. From our 
recent discoveries this is no longer tenable. We 
must now regard the series as pertaining to the upper 
Miocene and lower Pliocene. 

In the near future, when a complete study of the 
material obtained and more data on the geology of 
the region is at hand, a complete report will appear 
in the Carnegie Museum publications. 


O. A. PETERSON 
CARNEGIE MusEUM 


THE QUOTATION OF SCIENTIFIC 
REFERENCES 


I Have been much interested in the correspondence 
concerning the methods of quoting references. In 
my work as lecturer on research in the Philadelphia 
College of Pharmacy and Science I have impressed 


1American Journal of Science, Vol. XLI, No. 246, 
June, 1916, p. 522. 
*Ann. Car. Mus., Vol. XV, 1924, p. 299. 


a brilliant article on the validation of mental tests, 
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upon my students the importance of giving both the 
year and volume, when such are available. Some 
German publications have no regular volume number, 
simply giving the “Jahrgang.” I have advised that 
if there were a series number it should be placed in 
brackets as the first item, then should follow the 
year, the volume and the page. It is to be hoped, I 
think, that the practice of using Roman numerals 
for the volume will be entirely disregarded. In the 
smaller figures there is but little inconvenience, but 
in the higher numbers the system is very confusing. 
It has occurred to me that there might be an inter- 
national agreement by which each journal in a cer- 
tain department of science, say chemistry, should be 
given a number which might be in order of its senior- 
ity of its establishment—this would save the irregu- 
larity of abbreviations that are noticed in the litera- 
ture and also ambiguity; for instance, “Ber.” is now 
frequently used for the publications of the German 
Chemical Society, but there are other “Berichte.” 

Biblical critics, who possibly have a smaller num- 
ber of journals for references, have adopted a simple 
method, at least for the more important: thus, BDMG 
is the sign of “Berichte der Deutschen Morgen- 
lindischen Gesellschaft”; PSBA, “Proceedings of the 
Society of Biblical Archeology.” I think, however, 
the numbering system would be preferable. 

I recall a case in which the reference was iv as the 
volume; the year was also given. I knew that volume 
four could not have been in that year but must be 
a much higher number. The real number was lv, 
the mention of the year saved me from a long search 
through the files. I see no particular objection to 
the use of a heavy faced type for the volume number 
and habitually employ it. 

The subject is one of considerable importance, as 
the enormous extent of scientific literature obligates 
a writer to many references. 

Henry LEFFMANN 

PHILADELPHIA, Pa. 


LITERATURE CITATIONS 


I HAVE read with interest a number of letters 
which recently appeared in Scrence which dealt with 
the subject of simplified literature citations. All this 
is timely. References to volume number ought to be 
given in bold-face Arabic numerals instead of Roman 
numerals. But scientific writers are sometimes guilty 
of worse faults than giving references in cumbersome 
form; sometimes they exasperate their readers by 
omitting essential parts of their literature citations 
or even by leaving the references out altogether. 

To take an almost random sampling from my read- 
ing of the last week or so: (1) Dr. A. has written 





232 


but his references lose themselves in a mass of “op. 
cit.” at the bottom of the page; (2) Dr. B. has writ- 
ten an excellent text on certain aspects of psychology, 
but he ¢onsistently omits the initials of the writers 
whose books he quotes, leaving one the annoying task 
of going through a whole drawer of “Smiths” at the 
library before finding the particular Smith whom Dr. 
B. had in mind; (3) Mr. C. conducts a very fine 
abstract department in his magazine, but his refer- 
ences to periodicals are by month and year without 
the volume, while the remainder of the magazine 
uniformly cites by volume and year without the 
month; (4) Dr. D. has written the best book yet 
on behaviorism, but the only references he gives are 
the surnames of the authors quoted inserted in the 
text in parentheses. Dr. D. remarks jauntily in 
his preface that the student who desires exact ref- 
erences “cannot be too early trained to use the Psy- 
chological Index.” 

There is something to be said for the auto da fé. 
It gave an exasperated public a chance to get even 
with scientific men who lacked a sense of responsi- 
bility. 

Paut Hanity FurFey 

THE CATHOLIC UNIVERSITY OF AMERICA 





SCIENTIFIC BOOKS 


Annals of Eugenics; a Journal for the Scientific 
Study of Racial Problems, Vol. I, Parts I and II, 
University Press, Cambridge, 1925, pp. 256. 


THe Francis Galton Laboratory for National Eu- 
genics has issued the first two parts of a periodical 
entitled the Annals of Eugenics: a Journal for the 
Scientific Study of Racial Problems. It is edited by 
the director of the Galton Laboratory, Professor Karl 
Pearson who, with Miss E. M. Elderton, contributes 
a foreword outlining the scope and aims of the new 
journal. Those who are familiar with the writings 
of Professor Pearson might be reasonably certain as 
to several things which would be said in this intro- 
ductory statement. The journal is to be rigidly 
scientific, containing “the work of trained scientists 
rather than of propagandists and dilettanti.” Em- 
phasis is laid on the fact that the worker in the field 
of eugenics requires a fundamental training in mathe- 
matics as well as in genetics and anthropology. “By 
whatever manner we approach heredity and selection 
in man,” the authors tell us, “we still meet the domi- 
nating fact that probability lies at the basis of our 
knowledge; and that snare-besprinkled area of mathe- 
matical science—where the greatest have been impaled 
—justifies us when we assert that the study of eugen- 
ies requires now, and will require still more as it ad- 
vances in the future, the most highly trained scientific 
minds. Little real progress will be made by popular 
discussion, and by dilettante work.” 
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There is a real need for a journal which Publishy 
technical and mathematical papers on eugenics, ; 
need which is scarcely met by such periodical; , 
Biometrika or Metron. The papers comprising th 
present issues of the Annals of Eugenics, for Instaneg 
do not quite fall within the scope of any other joy. 
nal. 

The first paper of the Annals is by Karl Peary 
and Margaret Moul on “The Problem of Alien Imp; 
gration into Great Britain, Illustrated by an Exayj. 
nation of Russian and Polish Jewish Children.” 
English, like ourselves, have their immigration pn}. 
lems, and one of the most serious of these is o¢y, 
sioned by the influx of Russian and Polish Jey 
The authors take the very reasonable position thy 
“the law of patriotism for a crowded country sur} 
must be to admit not those who merely reach oy 
own average—and a fortiori not whose who fall 
low—but only those who can give us, either physically 
or mentally, what we do not possess or possess only 
in inadequate quantity.” The endeavor is therefor 
made to find out whether the people of Jewish origi 
compare favorably with the average of the natin 
British population. The data for the study of th 
Jewish population were obtained largely from schal 
children, together with what information could 
secured in regard to their parents. These finding 
were compared with those obtained from the Gentik 
school population living under various condition 
Nearly three fourths of the foreign-born Jewish pa: 
ents were unable to make any really effective use i 
the English language, and about a third of the par 
ents were illiterate even in their own language. Tit 
alien Jewish population has something like 50 pa 
cent. more bad health than the corresponding nati 
population. Notwithstanding the presumed immunitj 
of the Jew to tuberculosis, the statistics seem to ir 
dicate a greater prevalence of tuberculosis among ‘lt 
Jewish children than among the average children 0 
the London elementary schools. When it comes 
bad tonsils and adenoids, heart disease, defective teeth 
diseases of eyes and ears, and in fact most physiel 
characters except stature and weight, the Jews 
population is inferior to the average of the Gentilé 
In cleanliness of clothes and person, the Jewish ch! 
dren are behind the average of the Gentiles, even @ 
the poorer districts, and they have an unenviable 1 
ord also for the toleration of pediculi. From th 
standpoint of physique, the available evidence do 
not indicate that the Russian and the Polish Je" 
are apt to raise the level of the British population. 

Part II of the paper is devoted to an investigatit 
of intelligence. The data were secured by teache! 
who graded their students into a number of class 
ranging from very able to mentally defective. ™ 
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Iblishy HR ignificant relationship was discovered between the 
nics, cupation, education or health of parents and the 
cals gfllmytelligence of their children. There was also little 
hg tyfmporrelation between the intelligence and the health, 
Stang fmmputrition or cleanliness of the individual child. The 
r joy. fmentelligence of Jewish boys was somewhat better than 


hat of the boys of the poorer Gentile schools, but 
nferior to that of the medium or superior Gentile 
chools. The Jewish girls were apparently less in- 
lligent than the Gentile girls in all schools. One 
ather striking fact brought out by the investigation 
vas that whereas, among the Gentiles, boys and girls 
of corresponding ages were of about the same degree 
f intelligence, among the Jews the girls were dis- 
inctly inferior in intelligence to the boys. How far 
his is a general racial characteristic is a question 
hich requires further investigation. 

There is no evidence in the memoir of any prejudice 
gainst the Jew. The authors state that their “chief 
ear in checking indiscriminate immigration is not 
hat Britain may lose a supply of cheap labor, but 
hat we may exclude a future Spinoza, a Mendelssohn, 
2» Heine, or an Einstein. Yet in approaching the 
problem sympathetically and, as we hope, without 
bias, we can not see that unrestricted immigration has 
been an advantage to this country.” What the ver- 
lict of the future will be no one ean tell. A con- 
inuation of the memoir will appear in a subsequent 
ssue. 

Following a short illustrated article on hereditary 
picanthus and ptosis, by C. H. Usher, there is an 
extensive, but unfinished memoir by Miss Ethel M. 
Elderton on “The Relative Value of the Factors 
which influence Infant Welfare.” Miss Elderton 
bas studied how infant mortality is affected by the 
ize and health of parents, order of birth, cleanliness 
df the home, employment of the mother, occupation 
of the father, habits of the parents and food in the 
home. The influence of these various factors is ex- 
pressed in terms of coefficients of correlation. Those 
nterested in public health and sanitation will find 
much of interest in this memoir. 
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teeth The last article is on the correlation of birthrates 
a and deathrates with reference to Malthus’s interpre- 
o ation of their movements. The author, Mr. A. B. 
ntiles. 






Hill, comes to the conclusion that “apart from the 
secular trend, there has been but slight connection in 
‘ither country [England and Wales, and Sweden] 
petween the deathrates and the birthrates closely fol- 
‘owing them, over the period of time for which the 
slatisties are available.” 

A copy of a fine portrait of the Reverend T. R. 
althus forms a very appropriate frontispiece of the 
Hirst number of the new Annals. 
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SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 


NEW METHODS TO MEASURE THE RATE 
OF FLOW PRODUCED BY THE GILLS 
OF OYSTER AND OTHER MOLLUSCS 


It is a well-known fact that the food of many 
marine invertebrates consists of planktonic forms 
carried in with water passing through the gills. It 
is, therefore, of great interest to know with a reason- 
able degree of accuracy how much water is taken in 
and how the process is affected by the changes in 
the environment. The attempts were made by vari- 
ous investigators to determine by indirect methods 
the quantity of water passed through the gills, as, 
for example, determining the O, consumption and 
CO, formation, or by counting the number of plank- 
ton organisms in the stomach and in the outside 
water. So far as the oyster is concerned the figures 
vary from 300 to 8,000 ce per hour. 

Better results can be obtained with the following 
two methods, which give the possibility to collect the 
water after it had passed the gills, and to measure 
the rate of flow and the pressure inside the gill 
cavity. 

(1) The valves of the oyster are forced apart and 
a glass rod is placed between them to prevent their 
closing; a rubber tube (a), 6 to 7 mm in diameter, 
is inserted into the gill eavity and made fast by 
packing all the spaces around with cotton. The out- 
going water passes through the tube; leakage, if any, 
can be easily noticed by adding a few drops of ear- 
mine suspension and watching the produced currents. 
The oyster is then placed into a tank (T) of about 
ten liter capacity; the tank is connected through a 
horizontal glass tube (b) of 6 mm diameter with a 
small vessel (V) about 50 ce capacity. <A vertical 
tube (c) 8 mm in diameter goes through the bottom 
of a small vessel; its upper level is about 1 cm above 
the upper level of the horizontal tube b. The large 
tank is filled with water up to the level of the ver- 
tical tube ce. When equilibrium is established the 
rubber tube a, inserted into the oyster, is connected 
to the horizontal tube b and the water from the gill 
cavity begins to flow into a small vessel; the over- 
flowing water is collected in a graduate. To keep 
the levels constant fresh sea water is added into a 
large tank at the rate the water is propelled by the 
oyster. 

The pressure inside the gill cavity can be measured 
by plugging the tube ¢ and watching on the water 
gauges (g) the rise of the level in a small vessel. 
In a few minutes a maximum difference is reached 
and no more water flows through the tube b. This 
indicates that there is no more difference in pressure 
inside the gill cavity and at the end of the tube b. 
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The difference may be maintained as long as the gill can be easily collected and analyzed. Counting 4am” ait 
epithelium keeps on beating. Under optimum con- microplankton in the tank water and in the x paractet 
ditions the highest difference observed was 4 mm. charged water I found that more than 99.5 per o ith the 
: of diatoms and dinoflagellates are caught by the g; pt the m 
8 Ne 4 Water after having passed the gills contains alngme!"Y " 
nothing but mucus. lex Spe 
Taking in of water depends not only on giligm” = 
motion of the gill epithelium, but also on openiy 
and closing of the shell. To study this phenomey 
the oyster is immobilized and one valve is connec 
to a recording apparatus with daily clock movemy 
Observations made during August and Septemh 
1925, on more than twenty oysters show that at ta 
T peratures from 15° to 22° C. the daily period wh 
the shells remain open averages twenty hours. 
(2) To measure the rate of flow the same oyster Pau S. Ganrsom mire 3, 
is placed into a tray; the end of the rubber tube (a) U. S. Bureau or FISHERIES pur 3, | 
is attached to a 1 tube, the upper end of which is me 3, € 
connected to a funnel filled with a fine carmine sus- SPECIAL ARTICLES Sinee 
esc and the third end is connected with a glass DISPLACED SERIES IN THE SPECTRUM tI mu 
e of same diameter; the tube is 17 em long and is e 3, ¢ 
graduated into ems. Releasing the clamp a very OF CHROMIUM? ustified 
small amount of carmine suspension is added; it Recent analyses of the complex spectra of tion th 
forms a distinct cone moving inside the graduated elements of the first and second long periods hawon:. 
tube. The rate of movement of the apex of the cone Classified hundreds of lines as combinations betwea, . 69 
is then measured. Since a distinct cone of carmine numerous groups of terms. In only a few cas cince 
suspension is visible it may be assumed that in this however, have sequences or series of homologoumi,, hype 
case we have “stream line” or viscous flow to which terms been established, which are characterized WM) on ‘ 
the Poiseuille’s formula different values of the total quantum number. TH, th, 
ngd‘p explanation for this is to be found in the new theo ouch 
“ae 128Lq ~(1) of spectral terms which had its inception in recelions ¢ 
work by Russell and Saunders? and was later devd@.a go < 
oped into a practical theory by Hund.* These neWiready 
ideas account for the low terms of a spectrum fromtimate, 
the various possible ways of adding the azimuth, 9 a) 
quantum numbers of the several valence electrons iries 
the atom. The probability of the occurrence of cord a t 
sponding terms with higher total quantum numbe ms) 1 
is much less, with the consequence that the resultitfyinni 
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is applicable. 

In this formula y=viseosity in poises, g = accelera- 
tion of gravity, d=diameter and L=length of capil- 
lary tube, q=rate of flow in ec per second, p = differ- 
ence in pressure between two ends of the tube. The 
maximum velocity is at the center of the tube; the 
average velocity of flow throughout the whole sectional 


area is then one half the maximum velocity. If the ' i inet ceili teiiianiliiadion nnn 
viscosity of water and dimensions of tube are known ad eae URN UAS E URN Nh Ne ae 3, 
In Fe a sequence of °D terms has been indicate, re, 


the pressure p may be calculated. 

The experiments performed this summer on oysters 
show that the rate of flow is a function of tempera- 
ture. It reaches its maximum at 25° C. and slows 
down with the decrease of temperature. Below "Comp 
7.6° C. no current is produced, though the cilia are 1Published by permission of the director of MH‘ W. 1 
still beating. At 5° C. they come to a standstill, Bureau of Standards. 0. 8. . 
There is a considerable individual fluctuation in the re re sok i yoy and F, A. Saunders, Astrophys. Jou ne 
esto of fovw depending om the phveclagiea! CSHB 3 a seat pa.f Pin Bh; Sly ANS = 
pcre ‘ Avy rosea ee qu Bey amie ge 4H. Gieseler and W. Grotrian, Zs. f. Phys., 25, \0iBries me 
to four inches long, at temperature about 25° C. may 1924. 'Nors 
take in water at a rate of 3,000 cc per hour. This 50. C. Kiess and H. K. Kiess, Science, 56, 666, 1922;iBat app 
is a maximum figure frequently observed during the , ©, Kiess, Sci. Papers, Bur. Standards, 19, 113, 192) MMeasured 
experiments. 6M. A. Catalan, Anal. Soc. Esp. Fis. Quim., 21, S423, 

By using the “tank” method the discharged water 1923. 


by Gieseler and Grotrian,* and in Cr and Mo ie seve 
quences of 7S and 5S terms have been used by Kies (; | | 
and by Catalan® for caleulating series limits ani) yf 
ionization potentials. It is a striking fact that th 
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; ww series-forming P and D terms of Cr and Mo are 478, =0 

. : aracterized by small term separations as compared oo 7S, = 56000 

me ith the much larger Av’s separating the components 4°D, = 8308 

QF Coy the many other terms which give rise to the or- 5°D, = 48824 









he gi inary multiplet groups found in Cr and other com- 


lex spectra. But small separations of are terms 
1 occur only when the generating spark term is 
ingle. The analysis of the spark spectrum of Cr, 
hich is being made at the Bureau of Standards, has 
ndieated the existence, among others, of a low and 
dely separated ©D term and a somewhat higher 
DD term. But these could not be made responsible 


a pr the series-forming terms of Cr I. 

; 7 Theoretically the following low terms may be ex- 
“WE ected in Cr IL:? 

sory Mmnree 3, and two 4, electrons: ‘F’, ‘P, 


pur 3, and one 4, electrons: °D, *D, *H, .. . 
ve 3, electrons: "8, "Gh sss 


Since the two series-forming terms 7S and °S of 
tI must be accounted for by the configuration of 
ve 3, and one 4, electrons, the assumption seems 
tified that the higher terms of the series result 
om the configuration of five 3, and one 5, elec- 
rons; or, in other words, that they are built up 
na °S term. 

Since these terms of Cr I which are built up on 
te hypothetieal ®S term lie lower than those built 
p on °D, we concluded that ®S would lie lower 
. Tien the known ®D term. A preliminary search 
theorrough the known wave lengths of Cr iI for a 
receli@itrone triplet showing the characteristic Av’s, 141.0 
 devend 92.2, of &P (known from the multiplet *D-®P 
lrady published®) was without success.* We then 
timated the position of °S as follows: Since 
o"S and oo 5§ eoincide with *S, we must find a 
mes which converges to °D, that is, we must 
nd a term °D (five 3,, one 4,, and one 5, elec- 
ms) which is the second member of the series 
ginning with the very prominent low °D term 
ive 3, and two 4, electrons). Such a term has 
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licatetieen recognized from its position and Av’s among 
Mo “me several unprimed °D terms, which the analysis 
Kies Cr I has yielded.2 The following numerical values 
a ill suffice, calling the normal state of the atom zero: 
vat, the 


‘Compare Hund’s paper, l.c., esp. page 354. 

'W. F. Meggers, C. C. Kiess and F. M. Walters, 
0.8. A. and R. 8. I., 9, 355, 1924; esp. page 368. 
*We do not agree with the series arrangement for Cr, 
ich was published by H. Gieseler, Zs. f. Phys., 22, 228, 
4, A second 5D term, which is regarded as a higher 
ties member, is apparently unreal. 

*Nore.—Since this paper was written we have found 
it approximate wave lengths for these lines have been 


‘asured by McLay; Trans. Roy. Soc. Canada, 17, 137, 
3, 





of th 









5, 1 











From Rydberg’s table of the function R/(m+ a)? 
we find that 


45D, — c0 °D, = 60420 


whence 4’S, — oo °D,=60420+ 8308 
= 68730 

and co 7S, — o °D,= 68730-56000 
= 12730 


or, stated in words, the limits of the 7S,series and 
the °D series differ by 12730 em? (+1000 em“). 
This means that °S, of Cr II lies 12730 v units lower 
than *D. The group *D-*P lies at wave length 
2750A or v=36400. The resonance triplet should, 
therefore, lie at *S—®P=49130, or at approximate 
wave length 2035A. 

The spectrum of the Cr spark was photographed 
by Mr. D. D. Laun, of this laboratory, with a large 
type E Hilger quartz spectrograph, the plate being 
an Eastman 33 coated with Nujol. An intense 
triplet was found in the region indicated. Measure- 
ment of the plate using as standards the Cu spark 
spectrum gave the following wave lengths: 


ATA. v Av 
2055.51 (8) 48634.08 
141.29 
2061.50 (7) 48492.79 
92.26 
2065.43 (6) 48400.53 


The Av’s are identical, within the errors of mea- 
surement, with those resulting for *P from the mul- 
tiplet °D-®P. Hence the normal state of Cr* is *S 
(five 3, electrons), thus necessitating a correction of 
an earlier tentative statement?® that this state is rep- 
resented by °D. The difference between °S, and *D, 
proves to be 12498 em-?. 

It appears to be a general rule, which we have 
verified in several other spectra, that in all the rela- 
tively prominent series it is the s-electron that is ex- 
cited and thrown to higher n, states. The s-electrons 
penetrate even into the K-shell without undergoing 
such irregular disturbances as may affect n, electrons 
and may cause anomalies similar to Wentzel’s 
“broken series.”2 The fact that the Rydberg series 
formula is usually so well represented is evidently 
a consequence of this. As a further consequence we 


10 Meggers, Kiess, Walters, l.c. 
11G. Wentzel, Zs. f. Phys., 19, 53, 1923. 
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may predict in the following tables the normal states 
for the neutral and ionized atoms of the first and 


second long periods, by taking away successively one 


nm, electron. 

Our table for the first spark spectra deviates from 
that of Hund,?? but it is a consequence of our general 
principle. Experiments extending these principles 
to Mo and W are being carried on. 


NORMAL STATES OF ELEMENTS OF THE FIRST AND 
SECOND LONG PERIOD 
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Se Ti V Cr Mn Fe Co Ni Cu Zn 





BS til 2D 38F 4F 7 6§ 5D 4F 3F 28 18 
II ..3D 4F 5F 6§ 7 6D 5F 4F 18 28 
Ill ..2D 38F 4F 5D 6§ 5D 4F 38F 2D 18 








Y Zr Cb Mo EkaMn Ru Rh Pd Ag Cd 





I ...2D 8F 6D 78 6D 5F 4F 18 28 18 
II ..8D 4F 5D 68 5D 4F 38F 2D 18 28 
Ill 2D 38F 4F 5D 6§ 5D 4F 8F 2D 18 





C. C. Kress 
O. LaPorte 
BUREAU OF STANDARDS, 
WasadineTon, D. C. 


THE PERFECT STAGE OF CYLINDRO- 
SPORIUM POMI: 


DurinG the spring of 1924 an ascomycete was dis- 
covered upon overwintered apple leaves in Adams 
County, Pennsylvania. When cultured it showed the 
characteristic conidial fructification of Cylindro- 
sporium Pomi Brooks, the cause of apple fruit spot. 
The similarity in growth of the two organisms on 
agar media was so striking that plans were at once 
made to determine by inoculation experiments whether 
they were the same. 

Single ascospore isolations were made and the re- 
sulting conidia were used as inoculum on Stayman, 
Winter Banana, Baldwin and Grimes Golden va- 
rieties of apples, and also upon quince. Atomized 
inoculations were made both within special chambers 
attached to the twigs and in the open, from three 
to six exposures being made successively on dif- 
ferent fruits at varying intervals from June 26 
to July 28. The results were successful upon 
Baldwin, Grimes Golden and Stayman but incon- 


12 1.¢., vide page 361. 

1 Contribution from the department of botany, the 
Pennsylvania State College, No. 53. Published by per- 
mission of the Director of the Agricultural Experiment 
Station as Technical Paper 405. 
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clusive upon Winter Banana and Quinee, since 9, 
the former only three spots developed and th, 
quinces rotted on the tree. The check apples wer 
free of the disease. Isolations made from the artif. 
cially infected fruits resulted in all cases in the regoy. 
ery of the identical organism used as the inoculum, 

In 1925 more extensive studies were planned. Fes) 
isolations from ascospores were again made and the 
development and formation of the conidia studied ¢op. 
firming further the proposition that we were dealing 
with the organism described by Brooks and Black 

A series of inoculations at two-week intervals wer 
made upon Grimes Golden apples, beginning June 17 
and continuing to October 1, using five conidial qj. 
tures from different sources. Another set of inocula. 
tions were made upon quince fruits. The check fruits 
were atomized with sterilized water at the same tim 
and under the same conditions that the inoculum was 
applied. The results upon the apple have been most 
satisfactory in confirming the positive results obtained 
in 1924. Up to September 28 positive infection r. 
sulted from the first four series of inoculations on 
apples. The first infections occurred within the 
chambers about six weeks subsequent to the first in. 
oculation, while those made outside the chambers took 
nearly three months, indicating that moisture may 
hasten infection and the subsequent development of 
the disease. Re-isolation of the organism has been 
made in all cases, and its cultural characters check 
with the original cultures used as inoculum. The 
check apples, those not atomized with the inoculum, 
were perfectly free from the disease. 

The results on quince are somewhat doubtful, since 
a few of the checks showed considerable spotting. 
However, since the infected checks were close to the 
inoculated fruits, while those more removed were 
free, it seems probable that the questionable checks 
were accidentally atomized with the inoculum. Tle 
fruit spot organism was recovered from both infected 
checks and inoculated fruits. 

The writers believe they have discovered the perfect 
stage of Cylindrosporium Pomi. The perithecia ar 
abundant on both surfaces of overwintered leaves 
They are frequently but not always grouped: black 
in color, measuring 70-100 microns in diameter. The 
asci are approximately 8-10 by 40-66 microns, ¢ol- 
taining eight 2-celled spores measuring 2.8-4.2 by 
12.6-26.6, averaging 3.5 by 18.8 microns. It is quit? 
certainly a Mycosphaerella agreeing most nearly with 
the description of M. Pomi Passer. 

R. C. WALTON 
C. R. OrtTON 
DEPARTMENT OF BOTANY, 
THE PENNSYLVANIA STATE COLLEGE 


2 Phytopath., 2: April, 1912. 
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